ADVANCE COPY 


Volume 122, Number 3175 


Editorial Nature's Birthday 


Articles Coincidence Method: W. Bothe 


Some Effects of Periodic X-radiation: 
L. E. Moon, H. F. Harlow, G. P. Bogumill 


R. W. Wood, Physicist: G. H. Dieke 


News of Science = [AQ Decennial; Dorset Dwellings; News Briefs; 
Scientists in the News; Necrology; Education; Grants, 
Fellowships, and Awards; In the Laboratories; 


Miscellaneous 


Reports and Letters National Academy of Sciences: Abstracts of Papers 
Presented at the Autumn Meeting 


Book Reviews New Books; Miscellaneous Publications 


Scientific Meetings Role of Physical Anthropology in the Field of Human 
Identification; Meeting Notes; Society Elections; 


Forthcoming Events 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


ne 
4 
= 
} 


because 


every inch is a filing inch 


one 19” x 19” Lab-aid 
unit section holds up 
to 6500 1” microslides 


There's no waste space inside a Lab-aid filing cabinet... 


no thick bulkheads, no massive tracking guides; every in- 


side inch is a hard-working filing inch. Thanks to patented 

other bulky files need 
Lab-aid construction, drawers are freely interchangeable, this much more space 
to hold as many slides 
too... you can file 1” and 2” microslides, even 4” lantern 


= 
slides or index cards, in the same section if need be. Fs, vi 
True-tracking Lab-aid cabinets are staunchly built of heavy ' 3 
steel, strongly welded, beautifully finished. All have the i a 


same basic 19” x 19” square dimension so they stack 
rigidly to any desired height. 


laboratory filing systems id 


Write for Brochure L-54 describing 
these uniquely efficient filing aids. 


THE TECHNICON COMPANY 


Chauncey * New York 
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drawers for microslides 
sections for fat-filing, 


4000 
CHEMICALS 


for 
TECHNICAL STUDY 
AND RESEARCH 


Stains 
Solutions 
Histological Materials 


Inorganic reagents 
Fine Organics 


Indicator Dyes 
Test papers 


Send for New Catalog *27 


MATHESON, COLEMAN & B 


DIVISION OF 


THE MATHESON COMPANY, INC. 
Manufacturing Chemists 


EAST RUTHERFORD, NEW JERSEY - 
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Rinco 


Rotating 


Evaporator 


Vacuum-lype 


For rapid evaporation of solvents of low volatility 
Will speed evaporation rates from four to five times 


Adaptable for volumes of 1 ml to 500 ml. Can be used in single or multiple 
units. It is especially advantageous with solvents such as water, dimethyl- 
formamide, etc.; e.g., at 20°C 30 ml of water will be evaporated in 30 minutes. 
Although especially useful with biological extracts or heat sensitive compounds, 
as no temperature increases are necessary, the instrument will, of course, oper- 
ate satisfactorily at higher evaporation rates with increased temperature, where 
characteristics of sample permit. Consists of stainless steel shaft with a ST 19/38 
at the lower end. Shaft rotates on oilite bronze bearings within a stainless 
steel housing having a ST 12/30 take-off leading to a pump. Although the 
instrument can be used with a standard aspirator, a standard pump and trap 
are recommended for superior results. Flasks held with the ST joint at end of 
shaft are rotated at 56 r.p.m. by means of a special motor. Provided with a 
ST 19/38 joint to accommodate smalJler capacity flasks; e.g., 50 ml. With the 
addition of No. L80820D “Pyrex” brand adapter, the instrument will handle 
larger flasks having a ST 24/40 joint. For use on 110-115 volts, 60 cycle, A.C. 
Complete with motor, cord, ST 19/38 joint, but without No. L80820D, ST 20/40- 
19/38 adapter. Key to Sketch: (A) Stainless steel shaft with machined ST 19/38 
joint at lower end. (B) Collar, with set screw. (C) Oilite bronze bearings. 
(D) \%-inch LD. neoprene “O” ring(s). (E) Stainless steel housing equipped 
with ST 12/30 take-off for pump. (F) Flask. 


L39474—Rinco Rotating Vacuum-type Evaporator, each $96.50 


L80820D—Adapter—“Pyrex” Brand, for adapting ST 19/38 
joint of Rinco Evaporator to larger flasks, each............. $ 1.70 


ALOE SCIENTIFIC DIVISION OF A. S. ALOE COMPANY 
5655 Kingsbury, St. Louis 12, Mo. 
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P-H Analytical 


Analyzing for Impurities 
in Liquid Chlorine 


Estimating impurities in liquid chlo- 
rine is no picnic. Although contami- 
nants are present ir only a few parts 
per million, it’s important for com- 
mercial chlorine makers to know how 
much and of what. 

The analytical obstacles are enough 
to make the staunchest chemist 
blanch. Several liters of sample are 
required. Conventional analytical 
methods eat up loads of time. And 
if you use the most reliable method, 
distillation, you may wind up with a 
different impurity than the one with 
which you started. 

But recently researcher A. W. Pross 
of the Central Research Laboratories, 
Canadian Industries, Limited has 
worked up an infrared analytical pro- 
cedure — and now, with an assist, we 
are proud to say, from Perkin-Elmer, 
infrared analysis is eminently practi- 
cal for routine commercial estimation 
of liquid chlorine impurities. 


It seems that liquid chlorine is ex- 
tremely transparent to infrared radi- 
ation. Which means you can use a 
cell path-length some 2000 times 
greater than is usual for most organic 
liquids. And long path length means 
high sensitivity to absorbing substances 
— on the order of a few ppm which is 
just what we're shooting for. 

The special long path cell, designed 
here at P-E, is fitted to a stainless 
steel reservoir and needle valve sys- 
tem. This makes it possible to fill the 
cell with liquid chlorine directly from 
an inverted commercial cylinder. 
When filled, the reservoir and cell are 
supported in front of the business end 


INews 


of a Perkin-Elmer Model 12-C single 
beam spectrometer, with a calcium 
fluoride prism. Calcium fluoride 
prisms give higher resolution than 
rock salt, and high resolution is a sine 
qua non in this type of analysis. 


Quan and Qual Made Easy ! 


Awhile back P-E heard rumors that 
many chemists, asked to analyze par- 
ticularly stubborn mixtures of gases 
or volatile liquids, become prone in 
a short time to aspirin addiction in 
its more severe forms. They complain 
of long, hard labor operating distilla- 
tion columns or mass spectrometers, 
with only fair results. And they feel 
guilty using expensive equipment and 
giving little return on the investment. 

Now at that time P-E was working 
with gas chromatography, a perfect 
solution for this very problem. The 
Vapor Fractometer was the result. 
This new tool, for analyzing gases and 
volatile liquids boiling below 300°C, 
takes advantage of the different af- 
finities which materials have for one 
another to separate a mixture into its 
component parts. 

Both equipment and analytical pro- 
cedures are extremely simple, yet re- 
sults in most cases equal or surpass 
those obtained from other methods. 
Fast, clean separations are made, and 
sensitivity of the detector plus re- 
corder makes accurate quantitative 
determinations a breeze. Yet the Va- 
por Fractometer, with all these ad- 
vantages, costs from 5 to 20 times less 
than old standby instruments. 

Take LPG analysis, where most 
components cannot be cleanly sepa- 
rated by ordinary techniques. In oper- 
ation, a metered sample of gas is 
blown through a column. The various 
components of the sample move 
through at different rates, depending 
on their affinity for the material in 
the column. Each arrives at the col- 
umn end at a slightly different time 
to pass through a detector. 


In a few minutes a series of peaks 
appears on a recorder, the first for 
the fastest moving component, and 


so on down the line. Area under each 
peak is proportional to the amount of 
the component present in the mix- 
ture. Analysis shown took 23 min- 
utes. Not only are compounds separa- 
ted cleanly, but perfect shape of re- 
corder bands makes quantitative 
analysis very accurate. 

We'd be glad to work out applica- 
tions to particular problems with those 
chemists who prefer the quick, easy 
approach, and those management men 
who hate to spend unnecessarily. 


“NMR” — A New Analytical Tool 


The phrase “Nuclear Magnetic Reson- 
ance” probably sounds completely 
foreign to the average chemist today, 
but it may well be in common usage 
in the laboratory of tomorrow. This 
recently discovered phenomenon has 
the look of a powerful new analytical 
tool. Essentially, this is it: 

Most atomic nuclei behave as if 
they were spinning about an axis like 
tops, and seem to have small magnets 
parallel to the magnetic field. For a 
given magnetic field, the frequency 
of resonance for each isotope is a 
discrete value. The ratio of the mag- 
net strength or magnetic moment 
value to spin value for a given nucle- 
us, the “gyro magnetic ratio,” is a 
constant. Since these ratios are dif- 
ferent for different nuclei, the gyro 
magnetic ratio provides a means for 
identifying nuclei. 

If a group of nuclei are placed in 
a magnetic field, they will tend to 
line up according to the specific ori- 
entations (spins) permitted them. If, 
in addition, a varying r.f. signal of 
the correct frequency is applied, the 
nuclei will precess. In essence, the 
nuclei resonate at this frequency and, 
in so doing, absorb some of the r.f. 
energy. Resonance frequency for a 
given nucleus is a function of 
strength of magnetic field and the 
gyromagnetic ratio of the nuclei in- 
volved. 

In its simplest form, then, a nuclear 
magnetic spectrometer consists of a 
magnet, an r.f. generator, a simple 
coil and r.f. detector. A plot of r.f. 
energy absorption versus frequency 
constitutes a nuclear magnetic reso- 
nance spectrum. 

P-E has set up a subsidiary to de- 
velop instruments based on this phe- 
nomenon. Now available: a broad 
band spectrometer and a magnetic 
field control system. Available soon: 
a fluxmeter and a high resolution 
spectrometer. 


Perkin-Elmer Corporation, 840 Main 
Avenue, Norwalk, Connecticut 


We'll be glad to send you more intormation on any of these items. Or to put you on the mailing list for INSTRUMENT NEWS, 
a quarterly published by P-E to further research, material analysis and production through electro-optical instrumentation. 
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or new hovizons in 


Photomicrography 


& scientific photography 


Designed for the ultimate in versatility, the Silge & Kuhne 
ORTHOPHOT provides all the facilities for still and cine photo- 
micrography (using any standard microscope), photomacrogra- 
pry. photocopying, microfilming, x-ray copying, and general 
laboratory and clinical photography. ; 


Accessory units not shown include microprojection viewer with 8” x 8” vertical 
ground glass, alternative electronic exposure meters approximately 20 and 
2000 times as sensitive as standard commercial types, and bellows-extension 
adapters to increase magnification or establish fixed ratios. 


This versatile li 


ctions to 


's 
At 


d either in complete assemblies, or in separate 
with existing laboratory facilities. 


HIGH-POWER 


PHOTOGRAPHY OF 
GROSS OBJECTS 


Object table, oblique 
extension arm, and 
standard photo lens 
convert the ORTHO- 
PHOT for photograph- 
ing of gross objects, 
photocopying of pa- 
pers, drawings, etc. 
Special table used for 
trans-illumination, X- 
ray copying, etc. 


LOW-POWER 
PHOTOMICROGRAPHY 


(1.5 —35 x) 


In seconds, the OR- 
THOPHOT converts for 
low-power photomi- 
crography. Adjustable 
stand replaces micro- 
scope. Same built-in il- 
lumination and SPLIT- 
MICRON focusing 
used. 


PHOTOMICROGRAPHY 
(50 — 2000 x) 
ORTHOPHOT set up with standard com- 
pound microscope. Built-in, permanently 
aligned light source on the Koehler prin- 
ciple, with complete color and intensity con- 
trols. Detachable, precision reflex camera 
has SPLIT-MICRON focusing device. 


— NEW — 
ORTHO-ILLUMINATOR B 


OPTIMUM RESOLVING POWER... 
HIGHEST USEFUL MAGNIFICATION 


The new ORTHO- 


GENERAL, CLINICAL 


PHOTOGRAPHY, Etc. 


The ORTHO-CAMERA, 
detached from column, 
serves efficiently for 
ail-around laboratory, 
clinical, as well as out- 
door photography. 
Object distances from 
one inch to infinity. 
Any ratio of reduction; 
magnification up to 
35X for close-ups. 


CINE-PHOTOMICROGRAPHY 


Almost all 8 and 16- 
mm cine cameras can 
be attached to stand- 


ard column, or inter- 


g plifi A 
column on ORTHO- 
PHOT (illustrated), as 
can many types of 
standard still cameras, 
35-mm to 4” x 5”. 


ILLUMINATOR B 

(illustrated), con- 

verts any make or 

model microscope 

into an integrated 

unit, with built-in 

illumination on the 

Koehler principle. 

Designed primarily 

for visual micro- 

scopy, or for use 

with existing pho- 

tomicrography 

equipment, the new unit offers unequaled 
versatility for instant command of proper 
illumination, for brightfield, darkfield, phase 
contrast, polarizing or fluorescent acces 
sories. 


— Write for descriptive data — 


16th and Carolina Streets 
San Francisco 19, California 
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EXCELLENT FOR 
CHRISTMAS GIFTS 


See the Stars, Moon, Planets Close Up! 
BUILD A BIG 100 POWER, 3” REFLECTING TELESCOPE 


‘| ... with This Complete 87 
% Piece “Do-It-Yourself” Kit 


Everything you need! No machin- 
ing! Easily assembled! We furnish 


complete, simple instrutions. Kit 
includes: 3” £f/10 aluminized and 
overcoated Spherical Mirror—60X 


Eyepiece and 100X Barlow Lens— 
—fork type Equatorial Mount with 
locks on both axes—ventilated 3” 
Mirror Mount—heavy wall, black 
Telescope Tube. All nuts and bolts 
supplied. Nothing extra to buy. Our 
3” spherical mirror (30” f.1.) is 
; guaranteed to resolve os right 
up to theoretical limit. Your finished scope can also be u terres- 
trially. Money back guarantee. Shipping weight—10 | 


Stock No. 85,025-W $29.50 f.0.b. Barrington, N. J. 


OPTICAL BARGAINS 


LOOK! INFRA-RED ITEMS! 
INFRA-RED LIGHT and ITS USES 

16 page illustrated Booklet dealing with all phases of Infra-Red proj- 
ects—including Telescopes, Infra-Red microscopy- hy, 
watch-dog systems and communications. Includes list of materials. 


INFRA-RED FILTERS — 534” dia. 
For use with infra-red telescopes, camera attachments, etc. Light 
from a 100-watt bulb passing through the filter is transformed to 
infra-red light source. Used on jeep headlights with infra-red driving 
instruments. thickness. 
Stock No. 60,033-W 


INFRA-RED IMAGE TUBE 
Used inside an infra-red telescope, this miniature tube converts infra- 
red rays to visible rays on the tube screen, which is viewed by an 
ocular. British import. Cylindrical shape. , approximately 2” diameter, 
15g” long. Requires standard vibra-pac Mbettrloal source. 
Stock No. 50,046-W 


SHOP THESE BUYS 
CAREFULLY! 


Check, Measure 
Inspect with Handy 


6X POCKET 
COMPARATOR 


Measures Linear Dimensions, 
Angles, Radii, Diameters! 
Instant direct measurement of small parts, mecha- 
nisms, irregular items, soft rubber, stains, de- 
posits, textiles! Linear dimensions in decimal inches and millimeters. Holes to .005° 
diameter! 6-power magnification. Triplet lens for wide, fiat field, accurate to edge. Clear 
plastic base admits light. Cell anodized metal. Focus adjustment. Complete with leather 
ease. Order by Stock No. Try for 10 days—your money back if not satisfied! 

STOCK NO. 30,061-W ......... LOW $19.50 Postpaid 


SPECTRAL LAMPS 


The F ous German 


SERIES 


OSRAM 
SPECTRAL LAMPS (famous German Osram Series) Used in instruments 


requiring 
a monochromatic light source or a segment of the . All lamps @& « 
standard medium prefocus socket. Supply voltage: 220 A.C. Amperage: 1.0 to 1.5. 


Price Stock No. Vapor Priee 
Pstpd. Pstpd. 
$29.20 | 50,060-W Soediem $29.20 
29.20 | 50,061-W Ween 29.20 
29.20 | 50,062-W 29.20 
29.20 | 50,063-W Thailiem 29.20 
32.30 | 50,064-W Zine 29.20 

.20 | 50,065-W WMercery Seighide 38.468 


50-150-300 Power 
MICROSCOPE 
Low Price Yet Suitable for Classroom Use! 
Only $14.95 
3 Achromatic Objective Lenses on 
Revolving Turret! 
Imported! The color-corrected, cemented achromatic lenses 
in the objectives give you far superior results to the 
single lenses found in the microscopes selling for $9.95! 
Results are worth the difference! Fine rack and pinion 
focusing Stock No. 70,008-W .. $14.95 Postpaid 


SPITZ JR. FLARE 


Latest model! Projects nearly 400 stars, more 
than 70 constellations in their correct rela- 
tionships. Use it in any darkened room of 
the house, project it on the ceiling. No bat- 
teries, works on ordinary household current 
Rheostat control for brightness. About 14” 
high on a 7” base. Projection sphere 7” 
diameter. Weight 3 Ibs. 32-page book in- 
cluded free of extra cost. Contains valuable 


OPTICAL COLLIMATOR 


This instrument, an item of war surplus, was 
originally designed to check navigational instru- 
ments. It is being used by industry as a collima- 
tor for optical instruments, for testing lenses for 
definition, as a source of infinite light, and for 
photographing reticles at infinity. It is also being 
purchased by many firms as a source for the fine 
lenses and parts it contains. Consists of a large 
cemented achromat, 5” in diameter, with a focal 
length of approximately 25”, a pin point reticle 
lighted by a 6—8 volt bulb (to represent a star), 
retiele. Overall length of? width of cradle 7%. Slightly used, but guaranteed in good 
working order. Shpg. wt 


Stock Wo. BO,025-W $95.00 f.0.b. Barrington, J. 


DIFFRACTION SPECTROSCOPE 
Uses grating replica instead of prisms. 
Enables you to see what your photo- 
graphic filters do... 
characteristics of your photo light 
sources. You can attach to your camera 
for taking spectrograms. A wonderfully 
useful and practical instrument. Im- 
ported from England. A real bargain. 


Stock No. 50,020-W . $14.70 Pstpd. 


Microscope Objective 


Providing Long Work Distance — Upright Image 


The system offered here will 
give you greater working dis- 
tance under the microscope— 
from objective to specimen, 
actually 128mms. Especially 
needed where some operation 
is to be performed. Also pos- 
sible to view specimens at 
high temperatures ... or 
where viewing is 
through thickness 


to see color 


information about the stars, provides easy 
identification of the constellations. Also in- 


parent material. 8 
ates very well under phase contrast conditions. This 


cluded FREE—TIlluminated pointer which 60° is of utmost importance—opens up a large field of 
plugs into Planetarium. potential uses particularly in dissection. With this 
Stock No. 70,040-W .... $14.95 Postpaid SPECTROMETER attachment image reversal is eliminated. Made with 
SKY 200 PROJECTOR fits above planetarium. PRISM standard threads. Height 1-23/32”, diameter 1%”. 

New! 2 in 1 Combination! Polished surfaces flat to % $112.00 Pstpd. 


Pocket-Size 
50 POWER MICROSCOPE 


and 
10 POWER TELESCOPE 


wave-length. Angle toler- 
ances 5 minutes. Dimensions 
of polished surfaces 18mm. x 
30mm. Made from dense flint 


Stock No. 50,039-W .... 


N.A. 0.574 .. Pstpd. 


glass, free of striae and 


strain. Ideal for use with all 


ONLY $4.50 


and Microscope 


Telescope 
combined in one amazing, precision 


Useful 


instrument. Imported! No larger 
than a fountain pen. Telescope is 
10 Power. Microscope magnifies 50 
Times. Sharp focus at any range 
Handy for sports, looking at small 
objects, just plain snooping. 


Order Stock #30,059-W 


$4.50 
bpd. 


ORDER BY STOCK NUMBER 
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models of spectrometers. 
Stock No. 30,143-W 


IRIS DIAPHRAGM 


@enlargers, cameras, optical binocvlors. Hand 

instruments, etc. With han- Spectroscopes, reti- 
die O.D. 2%”. Maximum § | 
aperture—1%. Minimum ap- § ‘vlings, dozens 


. SEND CHECK OR MONEY ORDER. 


“ror FREE 


Huge selection of 
lenses, prisms, wor 
surplus optical in- 
struments, ports and 
accessories. Tele- 
scopes, microscopes, 


$8.25 Pstpd. 


Imported from Germany. 
Low cost. Use for building 


other hard-to-get 
optical 
America’s No. 

source of Photographers, 
Hobbyists, Mokers, etc. 
Ask for catalog W 


erture—. 
Stock .#30,115-W . $4.50 P.P. 


SATISFACTION GUARANTEED! 


Stock No. Vapor 

if 50,054-W Cadmium 

50,055-W Cesium 

| 50,056-W Helism 

jercury 

4 

4 

4 

EDMUND SCIENTIFIC CORP., sarrincTON, NEW JERSEY 4 

| 

| 


S S | PHOTOVOLT 


Line-Operated Electronic 
Single and Double MULTIPLIER-PHOTOMETER 


Mod. 520-M 
MIRROR-MONOCHROMATORS 


with exchangeable prisms for vis- | For the exact measurement of light values as low as 
ible, ultraviolet, infrared from _}| 1/10,000 microlumen .. . for absorption and flame 
photometry, colorimetry through microscopes, scin- 


200 millimicrons to 20 microns 


tillation measurements, fluorescence trace analysis, 


Write for Bulletin +980 to etc. 
Write for Bulletin +360 to 
PHOTOVOLT CORP. 
95 Madison Ave. New York 16,N.Y. | PHOTOVOLT CORP. 


| 95 Madison Ave. New York 16, N. Y. 


INOSITOL N.F. 
GLUCURONOLACTONE 


Products for the Pharmaceutical Industry 


ARGO® INOSITOL N. F., included in the 1955 ARGO® GLUCURONOLACTONE and the salts 
edition of the National Formulary, has been of Glucuronic Acid are useful pharmaceutical 


Y YY, recognized for many years as an important intermediates, now being used in conjunction 
sented vitamin and lipotropic agent. This compound, with various important drugs. Glucuronolactone 
Yj, an important growth factor for animals and and the water-soluble sodium, potassium, and 
microorganisms, is now available in 5-, 10-, 50-, calcium salts of glucuronic acid are available 
and 100-pound containers. __ in 5-pound bottles and 50-pound fiber drums. 


Surveys of the current literature on 
ARGO® INOSITOL and ARGO® GLUCURONOLACTONE will be sent upon request. 
Chemical Division, CORN PRODUCTS REFINING COMPANY, 17 Battery Place, New York 4, N. Y. 
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Seitz | first in precision optics 


LEITZ NEW 
FREEZING 
MICROTOME 


Considerably larger than our 
standard freezing microtome, this 
sturdily built instrument has built- 
in specimen and cooling arrange- 
ments, thus eliminating all but one 
carbon dioxide cable. Sections may 
be cut at variable thicknesses from 
2.5 to 50 microns. Adjustable ob- 


ject clamps are available, as well g 

as paraffin and freezing stages of e. 
50 and 35 mm. diameters. Guar- . 
anteed to give you better frozen a 
sections more rapidly. & | 3 

1138s 4 

A reputation for integrity and a tradition of service have led thousands of scientific $ 
workers to bring their optical problems to Leitz. If you have problems in this field, . a 
why not let us help you with them? 4 


E. LEITZ, INC., Dept. SC-11 
468 Fourth Avenue, New York 16, N.Y. 


See your Leitz dealer and examine these Please send me the Leitz brochure. 
Leitz instruments soon. Write for infor- 

NAME 
mation. 

STREET. 

CITY. ZONE. STATE 


E. LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N. Y. 
Distributors of the world-famous products of Ernst Leitz, Wetzlar, Germany 
LENSES - CAMERAS - MICROSCOPES + BINOCULARS 
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; preparation 
with the Spéaco Model L 


FULLY-AUTOMATIC features make the Spinco UNIT IS SELF-CONTAINED, of worktable 
Model L Preparative Ultracentrifuge operationally height, and requires only clectric connection 
self-supervising. Simple speed- and time-controls for installation. Spinco electric drive and gear- 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 


ing system are of types proved in more than 
100,000 hours of actual field operation. Self- 


- balancing feature eliminates weighing of 
| smoothly operating automatic brake. loaded tubes. Controllable refrigeration holds 
Various sizes and types of interchangeable rotors rotors and contents at any temperature down 

mount in operating chamber with instantaneous _— to. -5 C. 
coupling. Time between runs, using pre-loaded ro- In operation, the Model L applies forces 


up to 144,000 times gravity on 162 ml of 


, tors, is less than a minute. Speed and vacuum are 
. material at a maximum speed of 40,000 rpm. 


established almost simultaneously. Acceleration 


Individual rotor tubes have sealing caps—are 
time for the 40,000-rpm rotor is only four minutes. 


available in plastic or metal. Rotors provide 
’ d second vacuum seal in quickly-detachable 
SAFETY FEATURES include automatic —— d cover with integral lifting device. Wide selec- 


tion of rotors is available with largest holding 
: without vacuum in chamber and prevent breaking 1700 ml— 


vacuum or opening chamber while running at high 


cutout; interlocks to prevent running at high speeds 


speeds. Rotor chamber is encased in thick double a ad 
steel guard, 
| 
Spince division WORLD-WIDE 
BECKMAN INSTRUMENTS, INC. ACCEPTANCE 
i BELMONT 5 CALIFORNIA 
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Nature’s Birthday 


The first issue of Nature appeared on 4 November 1869. The publication 
date of this number of Science makes an appropriate occasion for sending 
birthday greetings to our sister journal, an occasion made more appro- 
priate by the fact that a recent visit by Nature’s editor L. J. F. Brimble, 
provided opportunity for discussions of the editorial and publishing prob- 
lems and policies of the two journals. 

Although there is never any mistake concerning Nature’s distinguished 
reputation, in the United States it is sometimes mistakenly thought that 
Nature bears to the British Association for the Advancement of Science the 
same relationship that Science bears to the American Association for the 
Advancement of Science. That is not so. Since its founding, Nature has 
been owned and published by Macmillan and Company, Ltd. The original 
idea, however, came from a group of scientists, of whom Sir Norman 
Lockyer was the prime mover. In 1869, the same year in which he discov- 
ered the presence of helium in the sun, Lockyer began discussions of the 
founding of a general journal of science. His colleagues in the enterprise 
were a distinguished company. Among the scientists were Roscoe, Hooker, 
Tyndall, Huxley, and Darwin. Also involved were Archdeacon Hare, Dean 
Farrar, the headmaster of Harrow, and Charles Kingsley, the novelist and 
poet. Perhaps most important of all was Alexander Macmillan of the firm 
of Macmillan and Company. As a contribution to scientific progress, Mac- 
millan and Company decided to publish Nature, and has continued to do 
so ever since, even though the journal ran at a financial loss for the first 
several decades. 

Norman Lockyer, who gave Nature its name and its start, also gave it 
its character, for he was the first editor and remained in that post for 50 
years. In 1919, Lockyer was succeeded by another astronomer, Sir Richard 
Gregory, who had been assistant editor for 26 years and who continued as 
editor until 1938. In 1938 Gregory was followed by the third, and present, 
editor, L. J. F. Brimble. Like Gregory before him, Brimble had served as 
assistant editor. Nature has been extremely fortunate both in the quality of 
its editors and in the continuity of editorial direction made possible by their 
long service. 

Through political and social upheavals and through great changes in 
science itself, Nature has remained an objective and dispassionate reporter 
of science and a forum for discussion of scientific matters. For 86 years it 
has provided a medium for reporting new discoveries and developments 
and for evaluating new books in science. It has offered opportunities for 
discussions of scientific policy, and sometimes has helped to steer the course 
of scientific progress. To its founders, editors, and publishers, science owes 
much. For the first international and comprehensive journal of science we 
wish a future as distinguished as its past.—D.W. 
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Coincidence Method 


Before starting with my actual theme, 
may I be permitted to remember with a 
few words the man to whom, besides my 
teacher, Max Planck, I owe so much, and 
who died 10 years ago after a long and 
agonizing illness, Hans Geiger. 

In the year 1912, Hans Geiger was 
called as director of the Laboratory for 
Radioactivity which was then to be 
newly established at the Physikalisch- 
Technische Reichsanstalt Berlin- 
Charlottenburg under Emil Warburg's 
presidency. During the 6 years before 
joining the Reichsanstalt, Geiger worked 
in Manchester in Rutherford’s Labora- 
tory. 

In June 1913, I became Geiger’s as- 
sistant. At that time, the Laboratory for 
Radioactivity consisted of two rooms 
only. Later, when the number of meas- 
urements of radioactive substances in- 
creased considerably, it was enlarged to 
four rooms. Already this modest demand 
for space—Geiger repeatedly stated that 
he did not want a giant institute—is typi- 
cal of the whole character of Geiger’s 
scientific personality: the endeavor for 
economy in scientific work. This was to 
some extent certainly due to the unique 
influence of Rutherford, but it is equally 
certain that this influence met with his 
own natural outlook. 

Certainly everybody recognized that 
the experiments by Geiger and Marsden 
on the scattering of alpha particles are 


Dr. Bothe is professor of physics and director of 
the Max Planck Institute of Physics in Heidelberg, 
Germany. This article is based on the lecture that 
he gave when he was awarded the Nobel prize for 
physics in 1954, a prize that he shared with Max 
Born. Dr. Bothe’s manuscript was translated by 
Mrs. A. Akeley and R. M. Steffen, Purdue Uni- 
versity, Lafayette. Ind., and is published here with 
permission of the Nobel Foundation. Dr. Born’s 
lecture appeared in the issue of 14 October. 
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the basis of all the recent development in 
experimental, atomic, and nuclear phys- 
ics. Mainly, I think, I learned from 
Geiger always to select from a large num- 
ber of possible and useful experiments 
the one which at the time appeared to be 
the most important and to execute this 
experiment with simple equipment, 
which was versatile and adaptable also 
to other problems. 

In the year 1924, I came upon the 
theoretical paper by Bohr, Kramers, and 
Slater that had just been published. In 
this paper the authors point to a possi- 
bility to understand the dualism (wave- 
corpuscle) in the then current descrip- 
tion of the properties of light. One has to 
understand the experimental fact that 
light of all wavelengths, as far as pure 
propagation is concerned, will behave 
like a wave (interference effects). How- 
ever, if light is converted into a different 
form of energy, it behaves like a particle 
(light quanta: photo effect, Compton 
effect). The new idea was to deny the 
strict validity of the law of conservation 
of energy and momentum. In the single 
or elementary process, as long as a single 
emission only is taking place, the con- 
servation laws should be fulfilled statisti- 
cally only. For a macroscopic ensemble 
of many elementary processes, however, 
the conservation laws were supposed to 
be valid. 

Thus there was agreement and no dis- 
crepancy with the then known experi- 
mental facts. It was at once quite clear 
that this question had to be decided by 
experiment before reliable progress could 
be made. That such an experimental de- 
cision is feasible was completely agreed 
upon by Geiger and myself as soon as we 
discussed the paper by Bohr, Kramers, 
and Slater. 


Experiments with the Compton Effect 


The experimental problem could be 


approached in various ways. We decided , 


on an experiment about the Compton 
effect discovered somewhat earlier— 
namely, the scattering of light on practi- 
cally free electrons. Besides the scattered 
light, there appear also the recoil elec- 
trons, which were observed by C. T. R. 
Wilson in a cloud chamber, and which I 
observed, both with a cloud chamber and 
with an ionization method, and recog- 
nized as recoil electrons. The question 
posed to nature that had to be answered 
experimentally was therefore: In the ele- 
mentary process each time that a quan- 
tum is scattered and an electron recoils, 
are the two simultaneous or is there only 
a statistical coupling between the two? 
In the meantime, Geiger developed the 
so-called “point counter.” This has the 
advantage of being sensitive, not only to 
heavy particles, but also to electrons and, 
therefore, also to light quanta of energy 
high enough to be able to release elec- 
trons in the interior of the counter. 

Our arrangement consisted, therefore, 
of two point counters with a common 
frontpiece over which an x-ray beam 
passed without striking it. The x-ray beam 
passed through a hydrogen atmosphere. 
The Compton processes occurred in the 
interior of one of the counters, which 
registered the recoil electrons. In the 
other counter only scattered light quanta 
could penetrate and were registered with 
a much smaller probability by the sec- 
ondary electrons released through the 
quanta. The pulses from the two counters 
were registered side by side on a movable 
paper film. In this way we were able, 
after a few unsuccessful attempts, to de- 
termine whether or not the two events 
were coincident within a time interval 
of 10™ second or less. The amount of 
film used was so large that when the 
films were hung up to dry our laboratory 
gave the impression of a giant commer- 
cial laundry. 

The final result was that actually sys- 
tematic coincidences appeared with a 
frequency that could be expected from 
the experimental geometry and the de- 
tection efficiencies of the counters, as- 
suming that in each elementary Comp- 
ton process one scattered quantum and 
one recoil electron are produced simul- 
taneously. The strict validity of the law 
of the conservation of.energy even in the 
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elementary process was thus proved, and 
the ingenious idea to solve the wave-cor- 
puscle problem, as discussed by Bohr, 
Kramers, and Slater, was shown to be 
incompatible with the experiment. 

This result was confirmed by several 
investigators using different experimental 
arrangements. When, after more than 10 
years, some doubt was raised concerning 
the validity of these results, I tried with 
H. Maier-Leibnitz—then my collaborator 
—to improve and supplement the original 
experiment in one point. We wanted to 
show not only the simultaneity but also 
the correlation in direction between scat- 
tered quantum and recoil electron, as it 
must exist according to the Compton the- 
ory—this means according to the laws of 
elastic collision between two bodies. In 
this experiment the high-energy gamma 
radiation of a radiothorium source was 
used. The result again was definitely 
positive. Thus, not only the strict validity 
of the law of conservation of energy but 
also of the conservation of momentum 
was demonstrated, 

The period of my work with Geiger 
ended unfortunately in 1925 when Geiger 
was called to the University of Kiel. 
Again, for reasons of “economy in sci- 
ence,” we agreed that our common fields 
of investigation should be divided be- 
tween us, and Geiger generously offered 
that further coincidence work, if any, 
should be performed in my laboratory. 

The possibility of a mere statistical 
validity of the conservation laws, as dis- 
cussed by Bohr, Kramers, and Slater, 
seemed important enough to justify the 
examination of an additional case. In the 
elementary processs of light emission a 
spherical wave is sent out. The question 
is now: Can this spherical wave give rise 
to an absorption process in one direction 
only as required by the law of conserva- 
tion of energy, or is it possible for ab- 
sorption processes to occur in several 
directions, statistically independent as 
expected from the theory of Bohr, Kram- 
ers, and Slater? 

In such an experiment it must be kept 
in mind that, contrary to the Compton 
effect, the detection probability of an 
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absorption process must not be much 
smaller than unity, since, otherwise, pos- 
sibly occurring systematic coincidences 
would be overshadowed by the unavoid- 
able chance coincidences. A high detec- 
tion probability was achieved by choosing 
the source of radiation (iron or copper 
K fluorescent x-rays) and the gas (ar- 
gon) of the two respective point counters 
in such a way that the absorption proba- 
bility in the gas approaches unity. Obvi- 
ously, it was also necessary to have the 
solid angles that the two point counters 
subtend at the source of radiation ap- 
proach 2x as closely as possible. The 
result of this experiment (1926) indicated 
no systematic coincidences, at least not 
with a frequency expected according to 
Bohr, Kramers, and Slater. In this way, 
the strict conservation of energy in the 
elementary process was also assured by 
an experiment that gave a negative re- 
sult. 

The wave-corpuscle problem remained 
unsolved only for a short while longer. 
In this period, I had the good fortune to 
be able to discuss this problem with Ein- 
stein. Several experiments performed at 
Einstein’s suggestion did not bring any 
decisively new results. The solution (at 
least the formal one) came later from 
wave mechanics: It is simply included in 
the assumption of the Schrédinger theory 
that the Schrédinger wave of a system 
of n particles is a wave in the 3n dimen- 
sional “configuration space.” 


Coincidence Counting of 


Cosmic Radiation 


A completely different field in which 
the coincidence method proved extremely 
fruitful was the “cosmic radiation,” or 
“ultra radiation” as it was called by its 
discoverer, V, Hess. In the meantime, 
Geiger in Kiel had developed the power- 
ful tool of the Geiger-Miiller tube coun- 
ter. Coincidences between unshielded 
tube counters produced by cosmic rays 
were observed by Geiger himself as well 
as by W. Kolhoerster, who at this time 
was a guest in my Berlin laboratory. 

Further important information was to 
be expected if absorbing layers of vary- 
ing thickness were placed between or 
(and) above the tube counters. Such ex- 
periments performed jointly with Kol- 
hoerster in 1929 allowed us to draw the 
conclusion that the cosmic radiation does 
not consist primarily of gamma rays, as 
it was generally assumed until then be- 
cause of its high penetrating power, but 
of material particles with an energy of at 
least 1000 Mev. Later on, such coinci- 
dence-counter arrangements were used 
increasingly with more and more tube 
counters, sometimes also combined with 
cloud chambers, ionization chambers, 
scintillation counters, and so forth. 


The nature of the primary cosmic radi- 
ation as very high energy particles was 
confirmed later, even though the process 
involved proved to be far more complex 
than we could surmise at that time. As 
a simple example we may mention that 
B. Rossi, also for some time a guest in my 
P.T.R. Laboratory, later succeeded in 
observing the first indications of the oc- 
currence of particle showers by means 
of coincidences between tube counters 
placed next to each other in a horizontal 
plane (Rossi curve). Even today, the pos- 
sibilities of applying the coincidence 
method in the field of cosmic rays are by 
no means exhausted. 

The same principle that was used in 
measuring cosmic radiation can also be 
applied in measuring ordinary beta- and 
gamma-ray energies. It is, therefore, pos- 
sible, with the use of only two tube coun- 
ters and a variable absorber between 
them, to determine quite simply the aver- 
age gamma energy in a mixture of 
gamma rays and their secondary elec- 
trons (Bothe and Becker, 1930). This 
method can be of use also, if for some 
reason the usual spectrometer method 
utilizing magnetic deflection cannot be 
applied. 

In the meantime, the technique of co- 
incidence counting was improved consid- 
erably. Instead of using the cumbersome 
photographic recording, we turned long 
ago to vacuum tube circuits in conjunc- 
tion with mechanical counting devices. 
Not only has this the advantage of 
greater simplicity, but in this way it is 
also possible to reduce the so-called “re- 
solving time” to such an order of magni- 
tude that very often the disturbing 
“chance” coincidences are of no impor- 
tance. I used such an electronic circuit 
with a multiple-grid coincidence tube as 
early as 1929. Another circuit that uses 
tubes connected in parallel was first de- 
signed by Rossi; it offers the advantage 
that it can be easily enlarged to be used 
for more than two coincident events, and, 
therefore, it is predominantly used nowa- 
days. (Recently Z. Bay and coworkers in 
the U.S.A. were able to reduce the coin- 
cidence resolving time to 10" second by 
using electron multipliers. ) 


Discoveries in Nuclear Reactions 


Another field in which the coincidence 
method can be used to great advantage 
is the field of nuclear reactions. It was 
found jointly by H. Fraenz and me 
(1928), as well as by Pose in Halle, that, 
in the artificial transmutation of a nu- 
cleus (B?° in our case) by alpha irradia- 
tion, several discrete proton groups of dif- 
ferent energies appear. Shortly afterward 
(1930), I discovered with H. Becker the 
gamma rays that are emitted during 
alpha bombardment, not only of boron, 
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but also of other elements. These two re- 
sults have a common interpretation: the 
new nucleus produced during this trans- 
formation is not always formed right 
away in its ground state but is sometimes 
found in an excited state. In this case, 
the particle emitted during the reaction 
has correspondingly less energy, whereas 
the product nucleus changes into the 
ground state by emitting the stored en- 
ergy in the form of gamma radiation. 
This change usually occurs within a time 
too small to be measured; therefore, it 
occurs practically at the same time as the 
emission of the new particle. 

It is by no means trivial to prove the 
simultaneity of the two events, as one 
might think, because it may happen that 
the product nucleus is always produced in 
an excited state. This can be decided by 
coincidence measurements. In this case, 
even the particle group with the highest 


energy would have to be followed by 
gamma radiation. However, this is not 
the case if this group corresponds to the 
transition to the ground state of the 
product nucleus. (In case of “metastable” 
excited states, these considerations obvi- 
ously have to be modified.) Such meas- 
urements were first performed in 1935 by 
H. J. von Baeyer, a Heidelberg student 
of mine, on the transformation of boron 
by alpha bombardment, which has al- 
ready been mentioned. In the same man- 
ner, it is possible to decide whether two 
or more gamma quanta are produced in 
the same nucleus in one nuclear reaction, 
therefore produced at the same time, or 
whether they are alternatively emitted in 
the transformation of different nuclei. 
Such questions are of importance in en- 
ergy balance considerations and, there- 
fore, in the measurement of reaction en- 
ergies and nuclear masses. 


Some Effects of 


Periodic X-radiation 


Louis E. Moon, Harry F. Harlow, George P. Bogumill 


Several studies have reported the 
effects of x-radiation on the physiology 
and behavior of animals, but generally 
they have employed a single, large dose 
of radiation. The present study (/) was 
undertaken to determine progressive be- 
havioral and physiological changes oc- 
curring when animals are given repeated 
mild doses of x-radiation over a long 
period of time. 

Twenty-three monkeys of the species 
Macaca mulatta were used in this inves- 
tigation and were housed in pairs insofar 
as this was possible. Prior to radiation 
they were given extensive training on 
various tests that had been shown 
through previous experimentation to dif- 
ferentiate reliably between normal ani- 
mals and those with various types of 
brain damage. Following this training, 
12 of the 23 animals were randomly 
selected for radiation, 

The weights of the experimental ani- 
mals a week before radiation ranged from 
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5.19 to 9.44 pounds, with a mean of 
7.24 + 1.42 pounds, and the control ani- 
mals weighed from 5.00 to 10.17 pounds, 
with a mean of 7.45+ 1.73 pounds. 

Radiation was accomplished by tying 
the animals in an adjustable, rotating 
plastic chair (Fig. 1) placed so that its 
axis of rotation, which was approximately 
the same as the long axis of the animal’s 
body, was located 1 meter from the 
source of the x-rays. The whole body was 
irradiated, with the apex of the radia- 
tion cone located at the animal’s mid- 
line slightly caudal to the heart. The 
x-ray machine used was a Westinghouse 
Quadrocondex, containing an XPT tube 
operating at 200-kilovolt peak and 10 
milliamperes. The rays were filtered 
throuch 1 millimeter of aluminum and 
0.5 millimeter of copper. The tube deliv- 
ered from 6.0 to 6.2 roentgens per min- 
ute at a distance of 1 meter, and prior to 
each radiation the output was determined 
by means of a Victoreen roentgen-meter, 
and proper exposure times were calcu- 
lated. The experimental animals were 
given 100 roentgens every 35 days until 
death. 


Correlations in the directions of the 
different radiations emitted in a nuclear 
reaction and the angular distribution of 
the emitted radiation with respect to the 
direction of the bombarding radiation 
can also be determined and measured 
with coincidences. Experiments of this 
kind furnish valuable information con- 
cerning the structure of the atomic nu- 
cleus. Corresponding problems in the 
spontaneous transformations (natural and 
artificial radioactivity) can be attacked 
experimentally in the same way as was 
shown in the case of the decay of RaC 
(Bothe and Maier-Leibnitz in 1937). 

The wide field of nuclear physics will 
offer in the future many possibilities for 
applications of the coincidence method. 
It can be stated without exaggeration that 
this method belongs to the necessary fun- 
damental tools of the modern nuclear 
physicist. 


The greatest number of roentgen units 
absorbed by any animal before death was 
i900, in contrast with the results of 
Eldred and Trowbridge (2), who found 
that LD,,, for rhesus monkeys weighing 
5 to 7 pounds was 800 roentgens for a 
single dose. These results conform to the 
finding of other researchers (3) that 
divided doses are not as lethally effective 
as a single dose. Because of the small 
number of animals and the occurrence of 
illness in the early stages of the project, 
no estimate of LD,, is justified. 

Radiation significantly affected animal 
weights. Eight experimental and eight 
control animals were paired on the basis 
of their mean weights for the 3-month 
period immediately preceding radiation. 
Between this period and the time of 
death of the experimental animal of each 
pair, the mean weight of the control sub- 
jects increased 9.6 percent, whereas that 
of experimental animals decreased by 
4.7 percent. This difference is significant 
at the .01 level of confidence. A Pearson 
product-moment correlation of + .41 was 
obtained between mean weights of the 
experimentals for the 3 months prior to 
radiation and the cumulative number of 
roentgens administered before death. Al- 
though it is not statistically significant for 
the number of animals involved, the posi- 
tive direction of this correlation suggests 
that weight before radiation may have 
some relationship to radiation resistance 
in monkeys. 

The first two experimental animals 
succumbed after dosages of 300 and 500 
roentgens, respectively, and were found 
at autopsy to have pulmonary tuberculo- 
sis. The examination was discontinued 
when the opened chest cavity revealed 
this condition. The third animal, which 
died after receiving a total of 900 roent- 
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Fig. 1. One of the experimental monkeys in the chair in front of the x-ray apparatus. 
The chair is inserted into a motor-driven base that rotates the chair at 1 revolution per 


minute at constant speed. 


gens over a period of 9 months, showed 
severe pathological heart changes consist- 
ing of widespread hemorrhages into all 
three layers of the cardiac wall, a par- 
tially healed infarction, and a recent 
mural thrombus attached to the medial 
cusp of the tricuspid valve. In addition 
the lungs showed pleural effusion, numer- 
ous petechial hemorrhages uniformly 
scattered over the lung surface, and fill- 
ing of many of the alveolar air spaces 
with exudate. Gross examination of the 
cranial cavity revealed the presence of 
subarachnoid hemorrhages in the .region 
of the cerebellar vermis, and there was 
subdural blood in the middle cranial 
fossae. 

The autopsy findings on this third ani- 
mal instigated a survey of the hematologi- 
cal condition of the remaining animals. 
Blood specimens from eight experimental 
and four control animals yielded decisive 
evidence of suppression of bone marrow 
function. The red cell count in each of 
the four animals that had received 900 
roentgens was less than 2.5 million, an 
average of only 25 percent of that for the 
control animals. The four animals that 
had received 300 roentgens had a mod- 
erate anemia, their average count being 
75 percent of that of the controls. The 
cases with severe anemia also showed 
extreme anisocytosis, poikilocytosis, hy- 
pochromia, nucleated red cells, and reti- 
culocytes. Less severe changes in red cell 
morphology were seen in the moderate 
grades of anemia. White blood cell for- 
mation was also markedly depressed, to 
a point as low as 17 percent of the aver- 
age count of the control group. 

Every irradiated animal subjected to 
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autopsy showed severe pathological 
changes in at least one organ system, but 
in several cases two or more systems were 
severely involved. The organs most fre- 
quently damaged were the lungs, heart, 
kidneys, and large bowel. Marked con- 
gestion and interstitial hemorrhage oc- 
curred in the lung of one animal. Severe 
cardiac damage, with myocardial hemor- 
rhage and infarction, was present in three 
monkeys. Tubular degeneration with 
glomerular and _ interstitial hemorrhage 
characterized the renal lesions that were 
present in four cases. Three monkeys 
exhibited damage to the large bowel, seg- 
ments of which showed gross discolora- 
tion with thickening and induration. 
Various tests of learning ability and 
measures of motivation were repeatedly 
administered to all monkeys throughout 
the course of the project. The ability of 
the animals to learn to discriminate be- 
tween rewarded and unrewarded objects, 
to respond correctly after various inter- 
vals of delay up to 20 seconds to the one 
of two identical objects under which a 
reward had been concealed, and to learn 
other, more difficult tasks was measured. 
Although no over-all significant differ- 
ences were found between the perform- 
ances of control and irradiated monkeys 
on any test, the irradiated animals were 
significantly superior to the controls on 
both oddity and delayed-response tests 
during the last 2 test-months. Irradiated 
monkeys showed no deterioration of their 
ability to solve even the most complex 
learning problems, and it was repeatedly 
observed that animals on the verge of 
death nevertheless maintained their high 
level of performance until they had be- 


come so weak that response was no longer 
possible. The irradiated monkeys, how- 
ever, did show significant decreases in 
general body activity and in appetite, 
with these decreases tending to become 
greater as the absorbed cumulative dose 
of roentgen units increased. 

Locomotor activity was measured in a 

cage that was divided into quadrants by 

two intersecting photoelectric beams. 

Movement of the animal from one quad- 

rant to another interrupted the beams, 

and the total number of such interrup- 
tions over five consecutive daily 20-min- 
ute test periods was recorded. No sig- 
nificant differences were found between 
irradiated and control monkeys on the 
first administration of the test, given after 
the experimental group had received an 
accumulative total of 300 roentgens. 

When the test was again administered 

to the control group and to the surviving 

irradiated monkeys that had absorbed a 

cumulative total of 900 roentgens, it was 

found that the locomotor activity level 
of the experimental monkeys was signifi- 
cantly lower than that of the controls. 

Appetite was measured by presenting 
the animals with 45 raisins in food wells 
on a tray and counting the number of 
raisins secured by each animal within 
each of five consecutive 30-second trials 
per day on 4 successive days. This test 
was first given after the irradiated group 
had received a total of 300 roentgens, 
and again after a total of 900 roentgens. 
On both series experimental subjects sati- 
ated more rapidly than controls over the 
five daily trials, and their intake fell off 
progressively over the 4 days of the test, 
whereas control animals showed no sub- 
stantial change in intake over the 4 days. 
These differences were significant beyond 
the .001 level of confidence. 

The learning test results parallel those 
of Kaplan, Gentry, Melching, and Delit 
(4), who found that accuracy of per- 
formance and reaction times in a dis- 
crimination-retention problem were not 
significantly affected, even though the 
animals had received a dose of x-radia- 
tion that shortly proved to be lethal. They 
also found a rapid increase after irradia- 
tion in a failure to respond, which may 
be related to the activity and appetite 
decreases found in the present project. 
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R. W. Wood, Physicist 


With the death of R. W. Wood, Amer- 
ican physics has lost its most colorful 
figure. His passing away also underlines 
the end of a period in which individuals 
working with extremely simple means 
and practically unaided could make ma- 
jor contributions to their field. R. W. 
Wood was one of the chief exponents of 
this era. 

The skeleton of his life’s history can be 
told in a few words. He came from a 
prominent New England family and stud- 
ied at Harvard University, where he re- 
ceived his bachelor’s degree in 1891. He 
did not distinguish himself in those fields 
which were at that time believed to be 
the backbone of an education, but flashes 
of his originality and great gifts for the 
natural sciences became apparent at that 
time. He went as a graduate student of 
chemistry, first to Johns Hopkins Univer- 
sity and then to the newly opened Uni- 
versity of Chicago; after that he spent 2 
years at the University of Berlin where, 
mostly under the influence of Rubens, he 
definitely changed from chemistry to 
physics. His first position was as instruc- 
tor at the University of Wisconsin, which 
he held from 1897 to 1901. Here his flair 
for originality and inventiveness devel- 
oped, and his name became so well 
known that, when Rowland died, Johns 
Hopkins University offered him the pro- 
fessorship of experimental physics as 
Rowland’s successor, a post which he 
held from 1901 to his retirement in 1938, 
at which time he was appointed research 
professor of physics. He retained this ap- 
pointment until his death. 

In his chief field of endeavor, physical 
optics, Wood made many important con- 
tributions. The first 30 years of his work 
as a physicist coincide with the period 
when our knowledge of the structure of 
the atom gradually evolved and became 
more and more precise and detailed. Ex- 
periments in spectroscopy and other 
branches of physical optics were perhaps 
the chief sources for this knowledge. 
Wood's best known contributions were 
the line and continuous absorption of 
sodium vapor, fluorescence phenomena, 
particularly the discovery of the reso- 
nance radiation of gases and vapors and 
the influence of foreign gases and mag- 
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netic fields on such phenomena. With 
these discoveries he opened up a new 
field, which was taken up by many others 
during the second and third decades of 
this century. The subjects mentioned by 
no means even approximately indicate 
the versatility of his work. He made con- 
tributions in such diverse fields as x-rays, 
photography, meteorology, archeology, 
explosives, and acoustics. In fact, it al- 
most became a standing joke that if any- 
one came along with a new discovery 
Wood pointed out that he had done the 
same thing 30 or 40 years earlier. The 
joke was that this was always found to 
be true. 

Although this great variety of contri- 
butions makes it impossible to discuss any 
of them in detail, his success in perfect- 
ing the art of ruling diffraction gratings 
should be singled: out, because this has 
benefited practically every physics lab- 
oratory and astronomical observatory in 
the world. The grating as a precision 
instrument was invented by Rowland. 
Wood inherited the machines designed 
by Rowland for ruling such gratings. He 
devised a number of improvements and, 
what is perhaps even more important, 
managed to keep the engines at work so 
that a constant stream of gratings came 
out of his laboratory. This was for many 
years almost the only source of supply 
for these very vital parts of a spectro- 
graph. Since the use of spectrographs in 
science and industry had expanded tre- 
mendously with the years, this alone was 
a contribution of major importance. 

Wood was by no means a worker in an 
ivory tower. He made many practical in- 
ventions and was greatly in demand by 
the military as scientific expert during 
the two World Wars and also in criminal 
and civil court cases. He acquired quite 
a reputation as a scientific detective; he 
himself and others could tell many anec- 
dotes about his adventures in these fields. 
He also was a gifted painter and pub- 
lished a collection of nonsense verses 
(How to Tell the Birds from the Flow- 
ers) that went through more than 19 
editions. He even tried his hand at sci- 
ence fiction. 

His eminence as a physicist found 
wide recognition. Although in his youth 


he never could satisfy the conditions for 
a doctor’s degree, he held many honor- 
ary degrees, among these doctor’s degrees 
from Clark, Oxford, Birmingham, Edin- 
burgh, Berlin, and Johns Hopkins uni- 
versities. He was a member or honorary 
member of innumerable learned societies, 
among which were such ancient and il- 
lustrious ones as the Royal Society, the 
Accademia dei Lincei, the Leningrad 
Academy, and the Royal Swedish Acad- 
emy. Of the many medals he received I 
mention only the Rumford medal of the 
Royal Society (1938), which is to be dis- 
tinguished from the Rumford medal of 
the American Academy of Arts and Sci- 
ences which he had received 30 years 
earlier. 

R. W. Wood was unquestionably a 
great physicist and a brilliant experi- 
menter to whom science owes a great deal. 
The question of what makes a man great 
is always of interest. A man may become 
a great physicist because he possesses 
superb technical skill and can do experi- 
ments that are so difficult that they can- 
not be done by anyone else. This cer- 
tainly was not true for Wood, because 
apparatus of even moderate complexity 
could leave him baffled. His success can- 
not be attributed to any particular insight 
into the mathematical intricacies of a 
problem, for even simple mathematical 
expressions could leave him helpless. 
Others do great things because they have 
the gift of organizing and creating great 
schools. Wood always was happiest when 
he worked by himself. He had, of course, 
manual skill, since he made most of his 
equipment himself, but the equipment he 
used was always simple and sometimes 
primitive. I believe that what was per- 
haps foremost in him was an intense curi- 
osity that drove him to ask himself ques- 
tions about the nature of things. He would 
then look at the problem from all sides 
until a simple approach presented itself 
to him. He never tired until he had solved 
the problem to his entire satisfaction and 
left no loopholes. 

Wood in his later days had become a 
legend. Perhaps his life and work should 
be a warning to those who decide the fate 
of graduate students not to be bound by 
too rigid rules and to encourage youthful 
genius and originality, even if it is dis- 
dainful of strict rules and conventional 
book learning. Wood, with his disregard 
for traditional knowledge (which he 
often considered only an irksome en- 
cumbrance), probably would not be ad- 
mitted by a graduate school now. Even 
in his day he did not qualify for a higher 
degree. The many honors he received 
later showed how wrong were the rules 
that barred him from it. 

G. H. Drexe 
Department of Physics, Johns Hopkins 
University, Baltimore, Maryland 
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News of Science 


FAO Decennial 


®The Food and Agricultural Organiza- 
tion of the United Nations has begun its 
second decade of operation. A decennial 
celebration was held 14-16 Oct. at the 
Chateau Frontenac, Quebec, Canada. 
Participating in the observance were 
agricultural officials of the United States, 
Canada, and the FAO North American 
Regional Office. The Quebec site was 
chosen for the ceremonies because FAO's 
organizing conference was held there on 
16 Oct. 1945, 

Since that time the organization has 
grown from 42 to 71 member nations. 
It is the only international agency set 
up to deal directly with the immediate 
and long-range problems of food and 
farming throughout the world. 

In May 1943 representatives of gov- 
ernments of 45 countries met at Hot 
Springs, Va., to seek ways to banish hun- 
ger and establish a stable world agricul- 
ture. It was thought that international 
cooperation might be kept alive if it was 
centered around urgent practical matters 
outside the realm of international politics 
—such problems as how to apply mod- 
ern agricultural science more widely, 
how to apply modern nutrition, and how 
to raise living standards and conditions 
of rural people. Since at that time food 
was one of the world’s greatest problems, 
the representatives to the Hot Springs 
conference decided to create a world- 
wide organization that would work 
toward adequate food supplies for all 
people. 

FAO was the first of the permanent 
agencies that were born from the war- 
time partnership of the Allies. John 
Boyd Orr, nutritionist and founder and 
head of the Rowett Research Institute, 
Aberdeen, Scotland, was elected first 
director-general. The motto Fiat Panis 
(Let There Be Bread) was adopted. 

FAO is a specialized agency of the 
United Nations system—that is, an or- 
ganizational entity separate from the 
U.N. It has its own constitution and gov- 
erning body made up of member nations. 
FAO operates, however, under an agree- 
ment with the U.N. to work coopera- 
tively toward common objectives. Some 
member governments of FAO are not 
members of the U.N. and vice-versa. The 
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purpose of this agreement with the U.N. 
is to make possible the concentration of 
technical knowledge on world agricul- 
tural problems, and at the same time to 
provide joint action on mutual interna- 
tional problems. 

Under FAO’s constitution, member 
nations are pledged to carry out the fol- 
lowing objectives: (i) to raise the levels 
of nutrition and standards of living of 
the peoples of their country and the 
world; (ii) to secure improvements in 
the efficiency of production and distri- 
bution of all food and agricultural prod- 
ucts; (iii) to better the condition of rural 
populations; (iv) to contribute toward 
an expanding economy. 

To carry out these objectives, FAO’s 
work is divided into three principal 
categories: (i) it collects, analyzes, and 
distributes to member nations the basic 
facts on food and agriculture, forestry, 
and fisheries; (ii) it promotes concerted 
national and international action by 
recommending definite ways and means 
for putting the latest facts and scientific 
methods to use; and (iii) it gives tech- 
nical assistance to member countries re- 
questing it. 

A world food survey in 1946 was one 
of the first jobs completed by FAO. This 
survey demonstrated the value of collect- 
ing basic data on just how much food 
different peoples are getting and how 
that amount compares with their need. 
The survey indicated that more than 
half the world’s peoples did not have 
enough food to maintain normal health 
prior to World War II. FAO has con- 
tinued to make annual reports on world 
food and agriculture. 

When a member country requests 
technical assistance from FAO on its 
particular problems, FAO can send one 
or more qualified individuals to work 
with scientists and technicians of the 
country. FAO now employs several hun- 
dren specialists in virtually every phase 
of agriculture, forestry, and fisheries and 
has them working if many parts of the 
world. 

FAO promotes and coordinates inter- 
national action in many ways. Greece 
set up a national nutrition service on 
FAO’s recommendation. The locust 
problem in several Central American 
countries and in the Middle East has 
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been minimized through a cooperative 
program in which FAO has assisted. 

Many international commissions and 
study groups have been established 
through the aid and encouragement of 
FAO. An example is the International 
Rice Commission, whose purpose is to 
raise production and consumption levels 
in rice-eating countries. In recent years, 
FAO has studied the appearance of sur- 
pluses of certain crops in several coun- 
tries. After the 1953 FAO conference, 
it created a committee to work specifi- 
cally toward an orderly solution of these 
problems. This committee, made up of 
representatives of 21 member govern- 
ments, including the U.S., periodically 
meets to discuss possible solutions to the 
surplus commodity situation. 

FAO, in reviewing agricultural devel- 
opment of the past decade, says that 
world agricultural production was more 
than 25 percent greater in 1954 than it 
was in 1946-47 (excluding the Commu- 
nist bloc). The world is now producing 
about 20 percent more rice, milk, and 
cotton than it was before the war; about 
30 percent more wheat, fats, and meat; 
50 percent more fruit and sugar; and 80 
percent more natural rubber. 

World fisheries’ production, seriously 
reduced during the war because of loss 
of fishing boats, has increased 20 percent 
over prewar figures. At the end of the 
war, FAO estimated that world agricul- 
tural production was down 5 percent and 
that world population was up 10 percent 
from prewar levels, with a consequent 
per-capita fall in production of about 15 
percent. By 1954 production was up 
again, however, and in some countries 
surpluses were beginning to develop in 
wheat, sugar, and cotton. 

In fact, the changing picture of world 
trade has been striking. Until 1952, 
North American food exports were three 
to four times larger than they had been 
before the war, but at that time they 
began to decline. On the other hand, 
food exports from the Far East are still 
less than half the prewar volume. Euro- 
pean food imports, once high, have set- 
tled down to a figure of about 10 percent 
lower than before the war. Latin Amer- 
ican food imports, although they have 
increased sharply, remain relatively 
small. FAO reports that slowness in 
world trade of agricultural products 
arises largely from the drive for greater 
self-sufficiency. 


Dorset Dwellings 


Big, roofless stone houses that be- 
longed to the Dorset people were dis- 
covered on Walrus Island in the Cana- 
dian subarctic this summer by Henry B. 
Collins, archeologist for the Smithsonian 
Institution. These houses, arranged in a 
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settlement and so well preserved that 
they can hardly be more than several 
hundred years old, are probably the 
most recent such remains ever found. 
Previously the Dorset people, whose 
ancestors were the first human beings 
known to have spread across arctic 
North America, were thought to have 
disappeared nearly a thousand years ago. 

The discovery came almost by acci- 
dent. Walrus is a small granite islet 
scarcely a mile long. Collins and his 
party visited it during a side trip from 
their main base on Southampton Island, 
northern Hudson Bay, where the expedi- 
tion had been excavating the site of one 
of the oldest Dorset settlements known. 

The houses found on Walrus Island 
were built of masssive granite blocks 
and boulders piled in the form of walls 
around deep excavations in the frozen 
soil. These walls were fairly well con- 
structed. There were houses of one, two, 
and three rooms. The latter were in the 
general shape of a clover leaf. All were 
roofless. 

Until the present, according to Col- 
lins, the Dorset people have been one of 
the greatest puzzles of arctic anthro- 
pology. Little has been known of their 
dwellings or of their manner of living. 
Their harpoon heads, knives, and other 
implements are so different from those 
of other Eskimos that some had thought 
they might have been of Indian ancestry 
rather than Eskimo. 

Collins reports that “These questions 
have been considerably clarified by our 
discoveries on Walrus Island and nearby 
Southampton this summer. The signifi- 
cant thing about our discovery is that 
it indicates the Dorset people did not 
mysteriously disappear as has been sup- 
posed, but that their culture persisted 
until fairly recently. It suggests that 
theirs was the dominant, basic culture of 
the central Arctic for over a thousand 
years. It also removes any doubt of the 
Dorset people being anything but 
Eskimo. Some of their culture traits and 
presumably their blood undoubtedly still 
persist among present-day Eskimos in 
the Canadian Arctic.” 

According to Collins, the outstanding 
characteristic of the Dorset Eskimos was 
their use of tiny tools made of chert; the 
tools are so small that a whole tool kit of 
knives, scrapers, side blades and burins, 
scarcely covers the palm of one’s hand. 
Tools were found at both sites, but those 
from Southampton represent a much 
earlier stage of the culture. Collins be- 
lieves that the earlier stage is more than 
1000 years old. He considers the South- 
hampton tools to be prototypes of the 
implements and weapons found on Wal- 
rus Island. 

The expedition’s work this summer, 
Collins says, throws new light on the 
history of human occupation of the 
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arctic. There were two distinct migra- 
tions out of Alaska across Canada. One 
migration is represented by the Thule 
people, whose traits constitute the most 
prominent element in the culture of pres- 
ent-day Eskimos. The Thule people used 
heavy weapons somewhat crudely de- 
signed. The other migration is repre- 
sented by the Dorset people, whose an- 
cestors left Alaska at a much earlier time. 
The path of their migration is less satis- 
factorily known. 

In some ways the cultures of these two 
stone-age peoples were similar, in others 
quite different. Both were sea-mammal 
hunters and both built stone houses. But 
the Dorset craftsmanship is characterized 
by small, nicely designed weapons made 
of ivory, bone, and stone. The Dorset 
people also displayed high artistic abil- 
ity; they left skillfully carved animal and 
human figures in ivory and bone. In the 
course of centuries the two peoples ap- 
parently mixed. Ways of life were bor- 
rowed and elements of Thule culture 
were superimposed on the Dorset, the 
result being the present Eskimo culture. 

The expedition, Collins’ second to 
Southampton Island, was a joint enter- 
prise of the Smithsonian Institution, the 
National Museum of Canada, and the 
American Philosophical Society. Trans- 
portation to and from Southampton was 
provided by the Royal Canadian Air 
Force. Other members of the expedition 
were J. N. Emerson of the University 
of Toronto; William E. Taylor, Jr., of 
the National Museum of Canada; and 
James V. Wright, University of Toronto 
student in anthropology. The expedition 
brought back extensive collections of 
plants, insects, and fossils. 


News Briefs 


® Honeybees are able to make use of an 
internal “clock” to gage the passage of 
24 hours, according to a report by Max 
Renner, zoologist of the University of 
Munich, who this summer conducted a 
transoceanic experiment at the American 
Museum of Natural History and the 
University of Paris. The results of the 
experiment, which were made public by 
Theodore C. Schneirla, curator in the 
American Museum’s department of ani- 
mal behavior, indicate that a bee’s mem- 
ory of time intervals can function inde- 
pendently of regular external factors 
such as the rhythm of night and day. 
The existence of a bee’s internal clock 
was finally established at the conclusion 
of a two-phase project that was con- 
ducted under nearly identical conditions 
in both New York and Paris. First a 
colony of bees, a group of which had 
been trained to forage for food at a par- 
ticular time each day in a specially con- 
structed testing room in Paris, was flown 


to New York between feeding periods. 
Three days of testing without food in an 
identically constructed testing room at 
the American Museum showed that the 
bees maintained their 24-hour foraging 
schedule, regardless of the geographic 
change and the 5-hour difference in sun 
time, 

Similarly, a second group of bees 
trained in New York maintained their 
24-hour schedule after they had been 
flown to Paris. 

It has long been known that if food is 
available at a certain place at only one 
time of day, bees soon learn to visit that 
place during only that time each day. 
Previous experiments had also shown 
that bees could be trained to feed at a 
certain place only at 24-hour intervals, 
not at periods of greater or lesser fre- 
quency. Purpose of the transoceanic test 
was to determine whether or not the 24- 
hour cycle is controlled by endogenous 
influences—that is, intrinsic timing de- 
vices in the insect’s metabolism—or by 
exogenous factors that might be celestial 
or cosmic. 

Still unanswered is the question of 
whether or not the 24-hour feeding cycle 
is innate in bees or whether it is im- 
pressed on them during their early de- 
velopment by environmental factors and 
continues to function when these factors 
are eliminated under laboratory condi- 
tions. 


"The Department of Defense has an- 
nounced that a preliminary contract for 
production of a satellite has been 
awarded to the Glenn L. Martin Com- 
pany of Baltimore, Md. The department 
also authorized a contract with General 
Electric Company for a first-stage rocket 
motor. The Martin Company, as the pri- 
mary contractor, will produce the 
launching vehicle. 

Other private contractors will be 
brought into Project Vanguard as it de- 
velops. The Navy Department has been 
designated executive agent for the proj- 
ect and will award the contracts. The 
chief of Naval Research, F. R. Furth, 
will exercise general supervision over 
Project Vanguard and will coordinate 
the contributions that may be made by 
the Army and Air Force as well as the 
Navy. John P. Hagen of the Naval Re- 
search Laboratory has been designated 
project director. 

In the initial White House announce- 
ment of the International Geophysical 
Year satellite program, it was officially 
estimated that the project would cost 
$10,000,000, “exclusive of the launching 
operation itself.” Hugh Odishaw, execu- 
tive secretary of the United States Na- 
tional Committee for IGY has stated 
that approximately 10 satellites would be 
hurled into space into different orbits. 
He explained that in their elliptical 
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courses the satellites would range from 
800 to 200 miles from the earth. 

Although the exact shape and size of 
the satellite itself has not yet been de- 
termined, it will be small but large 
enough to contain a number of instru- 
ments and to be tracked from the ground 
by optical and radio devices. 

Vanguard, the first vehicle, will be es- 
tablished in its orbit around the earth in 
the following general manner: the first 
rocket will start the entire assembly ver- 
tically on the first part of its flight. When 
its fuel is exhausted, the first stage will 
drop off and the second rocket, deflected 
from the vertical, will continue the satel- 
lite upward. 

The third rocket, carrying the satellite 
proper, will accelerate it to a top speed 
of about 18,000 miles an hour, which will 
establish the satellite in its orbit, where 
it will continue under its own momen- 
tum. 
The satellite’s orbit will be elliptical 
rather than circular, and, at its perigee, 
may be approximately 200 miles distant. 
The satellite will revolve about the earth 
once every | or 2 hours for several days. 

The cumulative effect of the drag of 
the earth’s atmosphere, thin though it is 
at a 200-mile altitude, will still be suffi- 
cient to bring the satellite gradually 
closer to the earth. The friction of the 
air will cause the satellite to disintegrate 
as it enters the denser atmosphere. 


®@ The research vessels Spencer F. Baird 
and Horizon of the University of Cali- 
fornia’s Scripps Institution of Oceanog- 
raphy have sailed from San Diego on 
the first leg of an oceanographic expedi- 
tion to the waters of Central South 
America. The scientific leader of the 
voyage, which is called the Eastropic 
Expedition, is Townsend Cromwell, 
oceanographer for the Inter-American 
Tropical Tuna Commission, and a re- 
search associate at Scripps. He is aboard 
the Baird. Chief scientist aboard the 
Horizon is John A. Knauss of Scripps. 

The ships will join vessels from the 
California Department of Fish and 
Game and from the U.S. Fish and Wild- 
life Service group at Honolulu for work 
in the eastern tropical Pacific. A vessel 
from the Peruvian Navy may participate 
in investigations off Peru. The Scripps 
vessels are due to return to San Diego 
on approximately 15 Dec. 

In addition to regular oceanographic 
survey work, the expedition will make 
detailed studies of several areas in the 
tropical Pacific, including a rich tuna- 
fishing region off Costa Rica. 


® The first coelacanth that has thus far 
been observed alive lived less than a 
day after capture. Its death has been 
ascribed by J. Millot [Nature, 175, 362 
(26 Feb. 1955)] to decompression com- 


bined with rise in temperature of the 
water. J. Smith, however, doubts this 
diagnosis, for in 1938 the first of these 
fishes ever secured lived for more than 
3 hours out of water on a trawler’s deck 
during an unusually hot day [Nature 
176, 473 (3 Sept. 1955) ]. 

Smith points out that large fishes taken 
alive on a line after struggling, despite 
the absence of any visible injury, rarely 
live for more than a short time even 
when they are set free. Curiously, fishes 
that have been harpooned, even though 
severely gashed, have a greater incidence 
of survival than those caught on hooks. 

Smith suggests that “high nervous 
tension” produced by the conditions 
under which the coelacanth was kept 
after its capture may have contributed 
to its early demise. He also doubts the 
reported extreme photophobia of the 
animal, and regards its reactions to sun- 
light as merely natural uneasiness to- 
ward unfamiliar surroundings that be- 
came increasingly obvious to observers 
from dawn onward.—w...s., JR. 


® Understanding of superconductivity, 
the property of certain materials at a 
sharply defined low temperature to show 
immeasurably small electric resistance, 
presents a great challenge to solid-state 
physics. In recent years a number of new 
superconductors have been prepared 
and some successful attempts to formu- 
late a theory have been made. 

W. Buckel of Géttingen, Germany, 
[Naturwissenschaften, 42, 451 (August 
1955) reviews new experimental results 
in the field of superconductivity. This 
article, which has 125 references, dis- 
cusses (i) new superconductors; (ii) 
change of physical properties at the on- 
set of superconduction; (iii) the isotope 
effect; (iv) the effects of pressure and 
lattice effects on the characteristic prop- 
erties of superconductors; (v) the transi- 
tion state; (vi) experiments on the phe- 
nomenological theory of superconduc- 
tion; (vii) theory; and (viii) application 
of superconduction. 

Superconductors have been used as 
bolometers and radio detectors, and a 
superconducting galvanometer with an 
inner resistance of 10-7 ohms has been 
constructed so that a sensitivity of 10-12 
volts can be reached. Particularly im- 
portant is the use of superconducting 
switches in thermostating at tempera- 
tures below 1°K. 


The U.S. Naval Radiological Defense 
Laboratory, an $8 million facility for 
studying protective measures against 
radiation, was dedicated at the Hunters 
Point Naval Yard in San Francisco on 
14 Oct. The decision to establish the 
laboratory was a result of the Bikini nu- 
clear explosion and the attempt to de- 
contaminate ships used in the tests. 


Scientists in the News 


ALBERT SCHWEITZER, scientist, mis- 
sionary, musician, philosopher, and No- 
bel prize winner who for 41 years has 
been physician to lepers of the Congo 
area, was honored on 19 Oct. by Queen 
Elizabeth with the insignia of an honor- 
ary member of the Order of Merit. This 
order may be held by only 24 living 
Britons. The only other living non-Briton 
to be an honorary member is President 
Eisenhower. The presentation took place 
at a full-scale state ceremony. 

Schweitzer’s visit to England from his 
home in Alsace has received a great 
deal of attention in the London news- 
papers. In one encounter with the press, 
he interviewed himself. 

“You will ask me where I have been 
lately,” he said. “In Gunsbach in Alsace. 
There I meet old friends and recognize 
big trees which were only saplings when 
I was a boy. 

“When do I go back to Africa? In 
December after finishing some 
manuscripts. 

“Then you ask what the manuscripts 
are about. But no, that I will not tell 
you.” 


ALBERTO F. THOMPSON has_ been 
named head of the Office of Scientific 
Information of the National Science 
Foundation, and CLYDE c. HALL, public 
information officer. Thompson, a chem- 
ist, joins NSF from the Atomic Energy 
Commission, where he has served for 
the past years as chief of technical in- 
formation. He was in charge of the 
United States exhibit at the recent In- 
ternational Conference on the Peaceful 
Uses of Atomic Energy in Geneva. 

Hall has been serving as special place- 
ment representative for the Civil Serv- 
ice Commission, where his major re- 
sponsibilty was the identification and 
placement of management specialists in 
the Federal services. 


SANFORD s. ATWooD, plant scientist 
and dean of Cornell University Gradu- 
ate School, has been named provost of 
the university. He succeeds FORREST F. 
HILL, who will join the Ford Founda- 
tion as vice president in the area of 
overseas operations. Atwood will retain 
the deanship until a successor has been 
selected. 


LEE DE FOREST, whose pioneering ef- 
forts in electronics have led to modern 
instrumentation and automation, was 
presented the first ISA achievement 
award by the Instrument Society of 
America at its 10th annual Instrument- 
Automation Conference and Exhibit in 
Los Angeles, Calif., 12-16 Sept. De 
Forest is widely known for his invention 
50 years ago of the first radio vacuum 
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tube—the Audion tube, which was the 
first three-electrode tube with a wire 
grid between anode and cathode. In 
1912 he invented the Oscillion, which 
incorporated feedback principles. 

He then began regular radio broad- 
casts in the New York area and later on 
a larger scale in San Francisco. After 
failing to convince the movie industry 
that sound movies were possible, de 
Forest returned to New York and pro- 
duced his own talking pictures. Since 
1930, de Forest has devoted most of his 
time to the field of high-frequency ther- 
apy. 


THEODORE SHEDLOVSKY of the Rocke- 
feller Institute was this year’s McGreg- 
ory lecturer at Colgate University. On 
3 Nov. he spoke on “Electrochemistry 
in biology and medicine.” 


Thirteen physicians and surgeons from 
12 countries are making a 5-week tour 
of atomic medical facilities in the United 
States under the sponsorship of the 
Atomic Energy Commission and the De- 
partment of State. The American Coun- 
cil of Education is in charge of arrange- 
ments for the group. A similar tour in 
June and July of this year included 23 
medical men from 12 nations. 

The visitors are studying the uses of 
isotopes, reactors, and atomic medical 
and research techniques, particularly 
those concerned with cancer research 
and treatment. The group is visiting 
laboratories, hospitals, and research cen- 
ters in and near Chicago, San Francisco, 
Boston, and New York. The group in- 
cludes the following representatives: 

Burma: PONDICHERY R. MOHAN of the 
Rangoon General Hospital and the Ran- 
goon Medical College. 

Chile: CARLOS Ss. ELIZALDE of the Ra- 
dium Institute, Santiago. 

Ecuador: TEODORO S. ZAMBRANO of 
the School of Medical Sciences, Central 
University. 

France: JEAN CANIVET of the French 
Atomic Energy Commission. 

Guatemala: ALBERTO Vv. DAVILA of the 
Ministry of Public Health and the 
Guatemala General Hospital. 

Indonesia: BAGINDA S. RASAD of the 
University of Indonesia. 

Lebanon: NEGIB GC. SAAD of Beirut. 

Luxembourg: RAYMOND SCHAUS, at 
present attached to the Washington Uni- 
versity School of Medicine (St. Louis). 

Paraguay: MANUEL RiveRos of Na- 
tional University of Asuncion. 

Portugal: MANOEL DE MENDONCA 
CORTE-REAL of the Civil Hospitals of 
Lisbon. 

Uruguay: MARTIN MIQUECO-NARANCIO 
of the Uruguayan Cancer Control So- 
ciety. 

Turkey: FATMA P. CAMBEL of the An- 
kara Numune Hospital. 
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AUGUSTINE R. MARUSI, president of 
the Borden Company’s chemical divi- 
sion, has been elected a vice president 
of the company. As president of the di- 
vision, Marusi has charge of 18 plants, 
11 in the United States and seven 
abroad, as well as the General Research 
Laboratory in Philadelphia, Pa. The 
plants produce adhesives, caseins, resins, 
molding compounds, and _ industrial 
chemicals. 


THOMAS D. PHILLIPS has retired from 
the Marietta College faculty after 35 
years’ service as a member of the physics 
department. Head of the department for 
many years, Phillips’ retirement was ef- 
fective on 10 Oct. wILLIAM H. Davis has 
been promoted to professor and will as- 
sume duties as department head. Phil- 
lips’ retirement date was advanced by 
several months in order that he might 
accept a position as technical writer with 
the Potomac River Naval Command, In- 
dian Head, Md. 

Phillips first joined the Marietta fac- 
ulty as an instructor in 1920. He served 
as assistant professor during 1923-24 and 
1927-30, then was made professor in 
1930. He graduated from Oberlin Col- 
lege in 1916, where he was elected to 
Phi Beta Kappa. He received his master- 
of-science degree from the University of 
Michigan in 1923, and his doctorate from 
Boston University in 1934. 


ROBERT C. HERMAN is serving as visit- 
ing professor at the University of Mary- 
land for the academic year 1955-56 
while on leave from his permanent posi- 
tion as consultant to the director of the 
Applied Physics Laboratory of Johns 
Hopkins University. During his year at 
Maryland, Herman will teach advanced 
courses in modern physics and will col- 
laborate with several of the research 
groups in the physics department. He 
also will continue his previous study of 
imperfection centers in alkali halides, 
of rotational-vibrational spectra, and of 
the origin of the elements. 


WILLARD P. CONNER, manager of the 
physics division at Hercules Powder 
Company’s Experiment Station, has been 
loaned by Hercules for 1 year to serve 
as acting technical director of the mate- 
rials testing reactor that is operated at 
the National Reactor Testing Station 
near Arco, Idaho. 


1. 1. RABI of Columbia University, No- 
bel laureate and physicist, delivered the 
first public, nontechnical Morris Loeb 
lecture at Harvard University on 21 
Oct.; his topic was “Science and the 
humanities.” Heretofore the Loeb lec- 
tures have been technical and have been 
addressed to invited audiences of scien- 
tists. Rabi also presented four scientific 


lectures under the Loeb lectureship on 
the general theme, “Molecular beam 
experiments.” 


FRANKLIN K. MOORE has been ap- 
pointed head of the aerodynamic research 
department at Cornell Aeronautical 
Laboratory, Inc. He was formerly a con- 
sultant to the supersonic propeller divi- 
sion of the Lewis Propulsion Laboratory, 
National Advisory Committee for Aero- 
nautics, Cleveland, Ohio. He succeeds 
ALEXANDER H. FLAX, who was recently 
appointed assistant director of Cornell 
Aeronautical. 


W. E. HEMING of Ontario Agricultural 
College, Canada, has been appointed 
head of the department of entomology 
and zoology. He succeeds A. w. BAKER, 
who retired recently. 


The Franklin Institute of the State of 
Pennsylvania awarded 11 achievement 
medals at its annual Medal Day cere- 
monies on 19 Oct. Those honored were 
the following: 

CLAUDE E. SHANNON of Bell Tele- 
phone Laboratories received the Stuart 
Ballantine medal for his development of 
an algebra that is used in the design and 
analysis of computers, telephone offices, 
and other automatic devices. He was 
also the guest speaker. 

CHARLES S. LEOPOLD, a Philadelphia 
consulting engineer, received the Frank 
P. Brown medal for his contributions to 
air conditioning. 

DAVID ALBERT HUFFMAN, assistant pro- 
fessor of electrical engineering at Massa- 
chusetts Institute of Technology, re- 
ceived the Louis E. Levy medal for his 
paper, “Synthesis of sequential switch- 
ing circuits.” 

CECIL WALLER of Ilford, Ltd., and 
ROBERT BERRIMAN of Kodak, Ltd., Eng- 
lish emulsion chemists, received Edward 
Longstreth medals for their contribu- 
tions to “the development of photo- 
graphic emulsions especially designed 
for the study of nuclear particles and 
events, which have made possible impor- 
tant new advances in this field, including 
the discovery of new nuclear particles 
and a better understanding of cosmic 
rays.” The two worked entirely inde- 
pendently; their work is in the same field 
and is complementary. 

F. P. BOWDEN, physical chemist of the 
University of Cambridge, England, re- 
ceived the Elliott Cresson medal for his 
“extensive experimental investigations 
which combine simplicity and clarity, 
and for his findings regarding the de- 
tailed nature of the processes involved 
when one metal slides over another.” 

RENE A. HIGONNET and LOUIS M. MOY- 
roup, French communications engineers, 
both of Cambridge, Mass., received John 
Price Wetherill medals for their concep- 
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tion and development of the Photon 
type-composing machine. 

JACQUES Y. P. SEJOURNET, managing 
director of Comptoir Industriel d’Eti- 
rage et Profilage de Metaux, Persan, 
France, also received a John Price 
Wetherill medal for his invention of the 
Ugine-Sejournet extrusion process for 
metals, which stressed the utilization of 
glass as a lubricant. 

RICHARD Y. CASE, assistant manager 
and chief engineer for the power trans- 
mission department, United States Rub- 
ber Company, received an Edward 
Longstreth medal for his invention of a 
timing belt for precision timing among 
shafts of industrial machines. 

CARLETON K. STEINS, a mechanical en- 
gineer for the Pennsylvania Railroad, 
received the George R. Henderson medal 
for inventions that have contributed to 
the progress and efficiency of the rail- 
road transportation system. 


The following are among those who 
have received honorary doctoral degrees. 

McGill University, Montreal: Jj. B. 
coup, dean of medicine at the Univer- 
sity of Western Ontario and director of 
the division of medical research, Cana- 
dian National Research Council; orro 
MAASS, a principal research officer in 
the division of pure chemistry of the 
Canadian National Research Council; 
E. G. D. MURRAY, bacteriologist, research 
professor at the University of Western 
Ontario. 

Lehigh University: HOWARD A. RUSK, 
chairman of the department of physical 
medicine and rehabilitation of the New 
York University-Bellevue Medical Cen- 
ter. 


The following appointments to assist- 
ant professor have been announced. State 
University of Iowa: IAIN MACLEAN SMITH 
and JACK M. MARTT, internal medicine. 


Necrology 


SIEGFRIED BLOCK, New York, N.Y.; 
73; neurologist and psychiatrist; instruc- 
tor in nervous and mental diseases at 
Long Island Medical College; advocate 
of children’s courts; 18 Oct. 

LEWIS R. BURDICK, Silver Spring, Md.; 
54; senior fuels engineer with the branch 
of bituminous coal, Bureau of Mines, 
Washington, D.C.; 13 Oct. 

HARRY B. HUMPHREY, Los Altos, 
Calif.; 82; retired U.S. Department of 
Agriculture plant pathologist; 13 Oct. 

CARL R. MOORE, Chicago, IIl.; 62; 
chairman of the department of zoology 
at the University of Chicago; interna- 
tional authority on the biology of sex; 
1943 vice president for AAAS Section F 
—Zoological Sciences; 16 Oct. 

GEORGE T. RENNER, Leonia, N.J.; 55; 
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professor of geography at Teachers Col- 
lege, Columbia University; author or 
co-author of 19 books and numerous 
papers and pamphlets; 14 Oct. 


Education 


The 100th anniversary of the founding 
of the department of metallurgy at Yale 
University was celebrated on 14 and 15 
Oct. The convocation also marked the 
50th anniversary of the university’s Ham- 
mond Metallurgical Laboratory. 


The Research Unit of the Blue Bird 
Children’s Clinic for Neurological Dis- 
orders, Houston, Tex., was officially 
opened on 15 Oct. This unit is for 
fundamental research in the physiology 
of the nervous system. The clinic and 
research unit are affiliated with Baylor 
University College of Medicine and 
Methodist Hospital, Houston, Tex. 
Claude Fortier’ has been appointed 
director of the laboratories of neuro- 
endocrinology, the first section of the 
Research Unit to be activated. Fortier 
was formerly assistant professor in the 
Institute of Experimental Medicine and 
Surgery at the University of Montreal 
and more recently research associate in 
the department of neuroendocrinology 
at the Institute of Psychiatry, University 
of London. In addition to his appoint- 
ment in the Blue Bird Children’s Clinic, 
Fortier has been appointed to the faculty 
of Baylor University College of Medi- 
cine as associate professor of physiology. 


® Operation of the high-altitude wind 
tunnel has begun at the University of 
California’s Engineering Field Station in 
Richmond. The tunnel is four times more 
powerful than the university’s former 
model. Under the supervision of F. C. 
Hurlbut, a physicist, the new facility will 
be used to study the behavior of objects 
traveling more than six times the speed 
of sound at altitudes 20 to 80 miles above 
the earth. Support for the research pro- 
gram comes from the Office of Naval 
Research, the National Advisory Com- 
mittee for Aeronautics, and the Office of 
Scientific Research and the Air Research 
and Development Command of the U.S. 
Air Force. 


® The University of Michigan has initi- 
ated a new and more liberal foreign 
language requirement for Ph.D. candi- 
dates. The plan will permit students in 
certain departments to substitute an in- 
tegrated program of graduate course 
work—at least 9 hours—for one of the 
languages usually required for the doc- 
torate. In other cases students will be 
permitted to substitute another foreign 
language for the customary French or 
German. Also, a student whose native 


language is not English, and who plans 
to return to his home country at the 
completion of his study, will be per- 
mitted to offer English as one language 
toward the requirement. 

Individual departments of the gradu- 
ate school are now submitting suggested 
programs of course work that might be 
substituted for a language. Two depart- 
ments have had such programs approved 
—psychology and fisheries. Examples of 
course-work areas that have been ap- 
proved in psychology are: mathematics, 
including statistics; anthropology; bio- 
chemistry; comparative literature; and 
programs in various area studies. 

The new plan is in line with a general 
trend toward liberalizing doctoral lan- 
guage requirements. Institutions that 
have already established similar plans 
include Harvard University, Columbia 
University, the University of Chicago, 
and the University of Minnesota. 


Grants, Fellowships, and Awards 


® Nominations are invited for the $1000 
Osborne and Mendel award, which was 
established by the Nutrition Foundation, 
Inc., for the recognition of outstanding 
accomplishments in the general field of 
exploratory research in the science of nu- 
trition. It shall be given to the investi- 
gator who has made the most significant 
published contribution in the year pre- 
ceding the annual meeting of the Amer- 
ican Institute of Nutrition, or who has 
published a series of contemporary papers 
of outstanding significance. The award 
will be presented at the institute’s annual 
meeting. 

As a general policy, the award will be 
made to one person; however, if in the 
judgment of the jury of award an injus- 
tice would otherwise be done, it may be 
divided among two or more persons. 
Normally, preference will be given to re- 
search workers in the United States and 
Canada, but investigators in other coun- 
tries, especially those sojourning in the 
United States or Canada for a period of 
time, are not excluded from considera- 
tion. Membership in the Institute of Nu- 
trition is not a requirement for eligibility 
and there is no age limitation. 

Nominations may be made by anyone. 
Nominations for the 1956 award, accom- 
panied by data relative to the accom- 
niishments of the nominee, must be sent 
before 1 Jan. 1956 to the chairman of 
the nominating committee, Dr. Otto A. 
Bessey, Department of Biochemistry and 
Nutrition, University of Texas Medical 
Branch, Galveston, Tex. 


® The School of Mathematics of the In- 
stitute for Advanced Study will allocate 
a small number of grants-in-aid to gifted 
young mathematicians and mathemati- 
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cal physicists to enable them to study 
and to conduct research at Princeton 
during the academic year 1956-57. 
Candidates must show evidence of abil- 
ity in research comparable at least with 
that expected for the degree of doctor 
of philosophy. Blanks for application 
may be obtained from the School of 
Mathematics, Institute for Advanced 
Study, Princeton, N.J., and are return- 
able by I Jan. 1956. 


® The National Wildlife Federation has 
announced the availability of a series of 
graduate fellowships and undergraduate 
James Hopkins scholarships in conserva- 
tion education for 1956-57. Applications 
for these fellowships and scholarships 
must be on file at the office of the Na- 
tional Wildlife Federation, 232 Carroll 
St., NW, Washington 12, D.C., by 31 
Dec. Applications must show approval 
of the project by the head of the depart- 
ment in which the work is to be carried 
out. 

These fellowships and scholarships are 
supported in part by the sale of the Wild- 
life Stamps issued annually by the Na- 
tional Wildlife Federation, by a perma- 
nent grant yielding a limited endow- 
ment, and by other income available to 
the federation, the amount of which 
cannot be determined before the begin- 
ning of the year. Awards granted ‘in the 
past have ranged from $500 to $1000. 


"In the first decade of its existence the 
Life Insurance Medical Research Fund 
has given more than $7 million for re- 
search in heart and circulatory diseases. 
Support has been given to 247 research 
programs and 302 fellowships. Grants 
and fellowships have aided research in 
110 medical colleges, hospitals, and other 
institutions in the United States and 
Canada. The awards for 1955 total 
$929,400, a record high. This includes 
$816,200 for 66 research grants and 
$113,200 for 27 fellowships. 

The Life Insurance Medical Research 
Fund was organized in 1945 by several 
life insurance companies as a means of 
making joint contributions to medical re- 
search; it was the first agency to devote 
all of its resources to the support of heart 
research, 

During the recent 10th anniversary 
luncheon, it was pointed out that results 
in the past 10 years have been encourag- 
ing. Fruitful means of attacking heart 
problems have been found, whereas 10 
years ago a defeatist attitude was preva- 
lent. In 1945 few scientists were inter- 
ested in studying heart disease; today a 
large number of experts are at work in 
the field. 

The speakers at the anniversary lunch- 
eon included Alan Gregg, vice president 
of the Rockefeller Foundation, and 
Francis R. Dieuaide, scientific director 
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of the fund. Dieuaide described a survey 
of current activities of 100 fellows whose 
awards were given 5 years ago and longer. 
About 60 percent are still engaged in re- 
search. Many of the remaining 40 per- 
cent have become heart specialists. 

It also was announced at the luncheon 
that C. Sidney Burwell, professor of re- 
search medicine at Harvard Medical 
School, will be chairman of the fund’s 
Scientific Advisory Council for 1955-56. 
There are three new members of the 
council: Louis S$. Goodman, professor of 
pharmacology at the University of Utah; 
Henry A. Lardy, professor of biochem- 
istry at the University of Wisconsin; and 
W. Barry Wood, Jr., vice president of 
Johns Hopkins University. 

A full account of the work of the fund 
appears in the Tenth Anniversary Report. 
Copies may be obtained from the Scien- 
tific Director, Life Insurance Medical 
Research Fund, 345 E. 46th St., New 
York 17. 


®The National Institute of Mental 
Health has announced that 15 Dec. is 
the closing date for filing applications 
for grants under the National Mental 
Health Act for the year beginning 1 July 
1956. Grants are made in support of 
training programs in psychiatry, clinical 
psychology, psychiatric social work, and 
psychiatric nursing. Applications may 
also be made by university training cen- 
ters for the support of career teacher 
programs for the preparation of teach- 
ing personnel in the mental health dis- 
ciplines. 

The deadline date for filing applica- 
tions for the support of pilot and evalu- 
ation studies proposing new methods of 
teaching, or evaluation of teaching and 
training methods in the mental health 
disciplines, is 15 Jan. 1956. Application 
forms and details regarding the types of 
support available may be obtained from 
the Chief, Training and Standards 
Branch, National Institute of Mental 
Health, Bethesda 14, Md. 


® The Social Science Research Council 
has announced the fellowships, grants- 
in-aid, and other appointments to be of- 
fered in 1956. Except as otherwise noted 
in the descriptions of certain programs, 
applications should be filed not later 
than 9 Jan. 1956, and awards will be an- 
nounced on or about 2 Apr. 1956. Appli- 
cations received after the closing date 
will receive attention only if time per- 
mits after consideration has been given 
to those previously filed. Fellowships and 
grants will be awarded only at the stated 
times, so that all applicants may compete 
on an equal basis. 

Prospective applicants: should obtain 
from the council the necessary applica- 
tion forms and detailed instructions well 
in advance of the closing date. In re- 


questing these, it is essential to state age, 
place of permanent residence, academic 
status, present position or activity, and 
vocational aims; and to indicate briefly 
the nature of the training or research for 
which support is sought. Without all this 
preliminary information, it is often im- 
possible to determine whether or not an 
application would be technically accept- 
able and, if so, which of several types of 
forms should be furnished. Needless cor- 
respondence can be avoided by careful 
compliance with this request. All com- 
munications should be addressed to the 
Social Science Research Council, 726 
Jackson Place NW, Washington 6, D.C. 


® The National Foundation for Infantile 
Paralysis has announced that 151 stu- 
dents have been awarded scholarships 
to complete their study in physical ther- 
apy. These are in addition to 11 who 
received scholarship awards previously 
made in 1955. 

The total number of physical therapy 
scholarships awarded by the National 
Foundation since 1942 is now 2365, for 
which almost $3 million has been appro- 
priated to date. The present scholarship 
students are residents of 34 states, the 
District of Columbia, and the Territory 
of Hawaii; they are studying in 25 
schools of physical therapy. 


In the Laboratories 


® A new section on animal care has been 
organized at Lakeside Laboratories, Inc., 
pharmaceutical firm in Milwaukee, Wis. 
Chief of the new section, which has been 
set up within the pharmacology division, 
is Ellsworth E. Thebert, veterinarian who 
recently joined Lakeside. He heads a 
staff of seven men. 


® The Southwest Research Institute, San 
Antonio, Tex., has announced the crea- 
tion of a new electrical engineering de- 
partment that will assume responsibility 
for certain research areas formerly in- 
cluded within the organization’s physics 
department. Chairman of the new de- 
partment will be William A. Mussen, 
supervisor of research and development 
in geophysics, electronic subminiaturiza- 
tion, ordnance instrumentation, and in- 
dustrial process equipment design. 


@ The Shell Chemical Corporation re- 
cently held a dedication ceremony for its 
new allyl chloride and_ chlorohydrins 
plant at Norco, La. The new plant makes 
Shell the country’s largest supplicr of 
glycerine. Two years ago the concern was 
making about one-fifth of the United 
States’ output, it is now making more 
than one-third. 

Further expansion of the plant is 
planned. The first addition, construction 
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of which will begin soon, wili be a unit 
designed to make more than 30 million 
pounds a year of hydrogen peroxide. 
Ultimately, an acrolein unit and a unit 
designed to produce glycerine by an en- 
tirely new process utilizing hydrogen per- 
oxide and acrolein will be built. 


"The Atomic Instrument Company, 
Cambridge, Mass., has acquired con- 
trolling interest in Kaye Development 
Company, Inc., South Norwalk, Conn., 
manufacturer of electronic color evalua- 
tion instruments and related detection 
devices. 


@The Hercules Powder Company has 
announced plans to enter a new field of 
chemistry with the construction of a plant 
at Parlin, N.J., for the production of a 
new type of high molecular weight poly- 
ethylene that is to be called Hyfax. The 
plant will have an annual capacity of 
approximately 30 million pounds. 

The company has been licensed to use 
the Ziegler process for the low-pressure 
polyethylene. Although the new facili- 
ties will not be completed until late next 
year, Hercules expects to be able at the 
start of 1956 to distribute enough of the 
new-type polyethylene to permit orderly 
marketing of small tonnages. 

This introductory material will be ob- 
tained under an arrangement with the 
Farbwerke Hochst AG in Germany. 
Hochst, one of the first companies to be 
licensed by Ziegler, is completing its 
commercial plant and will be in produc- 
tion in Germany early in 1956. Under its 
contract with Héchst, Hercules Powder 
Company will be able to eliminate the 
customary pilot-plant stage and immedi- 
ately begin construction of a commercial 
plant. 

The two contracts, one with Ziegler 
and the other with Hochst, climax more 
than 2 years of negotiations, engineering 
and research, and market analysis con- 
ducted by Hercules. The contract with 
Héchst also calls for continuing exchange 
of research information between the two 
companies. 


Miscellaneous 


@The U.S. Civil Service Commission, 
in an effort to recruit a greater number 
of college-caliber people for careers in 
the Federal service, has introduced 
major changes in its college-level re- 
cruitment program. The new program, 
developed as a part of long-range plans 
to strengthen the career service, provides 
for a regular, balanced intake of college 
graduates at the entrance level in a 
wide range of occupational fields. 

A number of civil service examinations 
previously open at the college level have 
been consolidated into a single Federal 
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Service Entrance Examination that was 
opened for receipt of applications on 
18 Oct. Under this program, the student 
who applies will be required to take 
only one examination, which will be ap- 
propriate for the great majority of the 
entrance-level positions in the Federal 
service. 

The Federal Service Entrance Exami- 
nation is open to all college seniors and 
graduates regardless of the field of major 
study and to college-caliber people who 
have had equivalent experience. How- 
ever, students interested and qualified 
primarily in engineering and the physi- 
cal sciences will continue to be recruited 
through separate examinations that do 
not require a written test. 

The first written test for the Federal 
Service Entrance Examination will be 
held on 10 Dec. for those who apply by 
18 Nov. Additional written tests will be 
given every few months or as the needs 
may require; applications will be re- 
ceived until further notice. Interested 
persons may obtain copies of the exami- 
nation announcement and application 
forms from the U.S. Civil Service Com- 
mission, Washington 25, D.C. 


@Summary of Survey of Philanthropic 
Foundations, a 32-page pamphlet that is 
excerpted from the seventh edition of 
American Foundations and Their Fields, 
by Wilmer Shields Rich, is available 
from the American Foundations Infor- 
mation Service, 860 Broadway, New 
York 3. 


"A memorial scholarship in botany is 
being established at Butler University in 
memory of the late head of the botany 
department and recent president of the 
Ecological Society of America, John E. 
Potzger. Checks payable to the J. E. Potz- 
ger Memorial Scholarship Fund should 
be sent to the Botany Department, Butler 
University, Indianapolis 8, Ind. 


®A special grant from the Rutgers Re- 
search and Endowment Foundation, to- 
gether with the cooperation of the Wil- 
liams and Wilkins Company and the 
Rutgers University Press, has made it 
possible to offer copies of the following 
books by S. A. Waksman for free distri- 
bution to established libraries, hospitals, 
and other institutions: Streptomycin, 
Nature and Practical Applications and 
Literature of Streptomycin. Requests 
should be addressed to R. A. Day, Li- 
brarian-Editor, Institute of Microbiol- 
ogy, Rutgers University, New Bruns- 
wick, N.J. 


® Applications are now open to college 
and university faculty members for 
places in the Oak Ridge research par- 
ticipation program for 1956. Admin- 
istered by the Oak Ridge Institute of 


Nuclear Studies in cooperation with Oak 
Ridge National Laboratory, the program 
is designed to disseminate scientific and 
technical information to educational in- 
stitutions by enabling faculty members 
to spend varying amounts of time— 
usually the three summer months—con- 
ducting research in Oak Ridge labora- 
tories. The participant’s Oak Ridge sal- 
ary approximates his university salary. 

Applications for 3-month summer ap- 
pointments in 1956 should be in the 
hands of the University Relations Divi- 
sion, Oak Ridge Institute of Nuclear 
Studies, Box 117, Oak Ridge, Tenn., by 
15 Dec. Notifications of appointment 
will be made by 15 Feb. 


®@ In recognition of the 400th anniversary 
of the death of Georgius Agricola (Georg 
Bauer), German scholar and scientist, 
on 21 Nov., the November issue of The 
Scientific Monthly includes a portion of 
the introduction to Agricola’s classic 
work, De Re Metallica, that was trans- 
lated from the Latin in 1912 by Herbert 
C. and Lou H. Hoover. The cover illus- 
tration of this issue is a reproduction of 
one of the woodcuts that appeared in 
De Re Metallica. 

Among the other articles included in 
the November issue are “Pan-Indian 
culture of Oklahoma,” James H. How- 
ard; “Lost art of strad varnish,” Joseph 
Michelman; “Structure of a classic raw 
material,” H. H. Bosshard; “Modern sci- 
ence and refutation of the paradoxes of 
Zeno,” Adolf Griinbaum; “Radiocarbon 
dating in the light of stratigraphy and 
weathering processes,” Charles B. Hunt; 
and “The garter snake,” Charles C. Car- 
penter. Sixteen books are reviewed. 


®The South Asia Science Co-operation 
Office of the United Nations Educa- 
tional, Scientific and Cultural Organiza- 
tion has been producing a Bibliography 
of Scientific Publications of South Asia 
(India, Burma, Ceylon) since 1949 and 
thus far 11 issues have been printed. Al- 
though this bibliography has been dis- 
tributed to many libraries throughout the 
world, it is felt that there still may be 
some libraries that would like to receive 
the work. A fairly large number of back 
issues are available from the UNESCO 
South Asia Science Co-operation Office, 
C.S.1.R. Bldg., Old Mill Rd. New 
Delhi 2, India. 

After issue No. 12 of the Bibliography, 
which will complete the year 1954, a new 
arrangement will be put into effect under 
which the Science Co-operation Office 
will continue to prepare the material but 
printing and distribution will be under- 
taken by the Indian National Scientific 
Documentation Centre. When the new 
plan is instituted, it will be necessary to 
charge for the publication. The cost will 
be Rs. 10 per year covering 4 parts. 
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Abstracts of Papers Presented at the Autumn 
Meeting, 2-4 November 1955, California Institute 


Stellar Magnetism, a Summary 


The gradual accumulation of magnetic 
data on the sharp-line peculiar A-type 
stars over an interval of 9 years now per- 
mits a classification of these objects into 
four closely related groups, depending on 
the main characteristics of the magnetic 
variation: (i) l-week magnetic reversers 
of large amplitude; (ii) slower, quasi-peri- 
odic variables; (iii) rapid irregular fluc- 
tuators; and (iv) slow irregular fluctu- 
ators. 

The four stars of group (i) show revers- 
ing magnetic fields of large and nearly 
identical amplitude, with remarkably simi- 
lar periods; all are of spectral type AOpm. 
The slower variables of group (ii) have 
ultra-sharp lines, later spectral types 
(FOpm), and cycles ranging up to 226 
days. A majority of the magnetic stars, be- 
ing irregular, fall into groups (iii) and 
(iv). Again, the slower fluctuators tend to 
have the sharper lines and generally later 
spectral types. The outstanding spectrum 
variables are confined to groups (i) and 
(ii) and to a group (i’) of short period, 
with lines too broad for measurement of 
the Zeeman effect. 

Intrinsic hydromagnetic fluctuations evi- 
dently occur in the surface layers of most 
of these stars. A beginning can be made on 
the interpretation of these results by anal- 
ogy with the solar magnetic cycle and the 
hydromagnetic processes observed in some 
detail on the sun. The enhanced magnetic 
activity observed among stars of spectral 
type A and early F is in accord with the 
“dynamo theory” of Elsasser, which re- 
quires both rapid axial rotation and the 
action of Coriolis forces on convective 
material. Stars of earlier type do not have 
hydrogen convective layers; those of later 
type do not rotate rapidly. 

Horace W. Bascock 
Mount Wilson and Palomar Observatories 


New Long-Period Waves Recorded 
with a Strain Seismograph 


A seismogram of the Kamchatka earth- 
quake of 4 November 1952 written by an 
electromagnetic strain seismograph having 
a galvanometer of 3 minutes period has 
revealed three waves or oscillations not 
previously known. These include a wavelet 
identified as P’Ri, a Rayleigh wave gen- 
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of Technology, Pasadena 


erated at the antipodal point; a long- 
period wavelet of approximately 50 min- 
utes period ; and a still longer period pulse 
of many hours’ duration. The long-period 
wavelet may represent a free vibration of 
the earth, whereas the long-period pulse 
may be the readjustment of the world 
strain pattern in response to the strain re- 
lief at the source. 

Huco Beniorr 
Seismological Laboratory, 
California Institute of Technology 


Single Quartz Crystal Point-Focusing 
X-ray Monochromator 


A point-focusing x-ray monochromator 
that uses Bragg reflection from a single 
lamina of quartz bent in such a way that 
its atomic planes are given two principal 
radii of curvature has been constructed 
for use in low-angle diffraction studies. It 
was found that the crystal reflects 2.78 per- 
cent of the incident Cu Ka, radiation into 
a converging beam 1 m long, with a reso- 
lution of better than /2 mm, except for a 
very faint halo. The instrument has been 
used to obtain diffraction patterns from 
normal and sickle-cell human hemoglobin 
and also from southern bean mosaic virus. 
The speed of the present instrument is 
roughly 200 times that of the equivalent 
pinhole collimating system. A similar but 
still faster instrument is being constructed. 

This research was sponsored by the U.S. 
Atomic Energy Commission and the Office 
of Naval Research. 

Dwicut W. BerrREMAN 
California Institute of Technology 
Present address: Stanford Research 
Institute 


On the Method of Lighthill 


In a paper [“A technique for rendering 
approximate solutions to physical problems 
uniformly valid, Phil. Mag. 40, 1179 
(1949)] M. J. Lighthill obtained formal 
expansions in powers of the parameter a 
of the solutions of differential equations 
of the form (x+au) du/dx=r(x) =u 
q(x) which satisfy an-initial condition 
u(1) =a. Essential to the method is the 
fact that in order to obtain approxima- 
tions useful in the neighborhood of x=0 


both the independent variable x and the 
dependent variable u are expanded in 
powers of a. W. A. Wasow showed that 
under certain conditions on r(x) and 
q(x), as well as on the solution of limiting 
equation x du/dx=r-uq, these expan- 
sions were convergent. In the present 
paper the convergence is discussed for 
more general equations, removing unessen- 
tial assumptions. 

H. F. BoHNENBLUST 
California Institute of Technology 


Retention and Properties of S*°-Labeled 
Hemocyanin in the Livers of Normal 


and Immunized Rabbits 


The S®* label of soluble sulfanilic-azo- 
hemocyanin antigen is detectable in the 
livers of injected animals for at least 4 
months after a single intravenous injection 
or after the last of a series of nine injec- 
tions. Preliminary data suggest that less 
antigen persists in livers of animals that re- 
ceived multiple injections than in those 
that received only a single injection. An 
initial injection of labeled antigen, fol- 
lowed by several injections of unlabeled 
antigen results in a rapid loss of labeled 
antigen from livers when the concentration 
of circulating antibody reaches about 100 
ug/ml of serum. The retained antigen rap- 
idly loses its ability to form insoluble com- 
plexes with precipitating antibody but re- 
tains its ability to combine with antibody 
and to form soluble complexes. The physi- 
cal properties of the retained antigen are 
different from those of the injected mate- 
rial. It is suggested that perhaps these an- 
tigen fragments that are retained are the 
actual templates that are involved in anti- 
body formation. : 

Dan H. 
Justine S. Garvey 
California Institute of Technology 


Alpha-Particle Decay of Heavy Nuclei 


Recent experiments by Asaro and Perl- 
man on the energies and intensities of 
alpha-particles emitted by heavy nuclei 
show systematic trends with atomic num- 
ber in the intensities of the fine structure 
components leading to excited states of the 
daughter nuclei. These excited states have 
been interpreted as the rotational exci- 
tations of the (ellipsoidal) nucleus accord- 
ing to the ideas of A. Bohr and others. 
The alpha-particle intensities to these 
states can then be interpreted in terms of 
the angular distribution of the alpha-par- 
ticles relative to the orientation of the 
symmetry axis of the ellipsoidal nucleus. 
The present work concerns a new formu- 
lation of the classical (WKB) approxima- 
tion suitable for the treatment of the 
penetration of alpha-particles through a 
nonspherical barrier in a nonspherical po- 
tential. It is found that the amplitude for 
barrier penetration in any direction can be 
viewed as a result of tunneling outward 
along the direction of steepest descent 
with the appropriate exponential decrease 
in amplitude, together with a transverse 
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diffusion process that is the counterpart of 
the usual centrifugal barrier. 

As a result of calculations by this 
method, it is found that the systematic 
decrease with Z of the intensity of the 
1=4 component in the alpha-particle an- 
gular distribution may result from a cor- 
responding systematic growth in a P, dis- 
tortion of the nuclear surface. Such a 
distortion of negative sign and amplitude 
only 3 or 4 percent of the nuclear radius 
can lead to a vanishing | = 4 component in 
the alpha-decay spectrum. 

This work was assisted by the joint pro- 
gram of the U.S. Office of Naval Research 
and the Atomic Energy Commission. 

Rosert F, Curisty 
California Institute of Technology 


Formulas for Pressure on Cones 
at Supersonic Speed 


Formulas are given for calculating the 
pressure on slender cones at zero incidence 
in supersonic flow. A different formula is 
given for each of the speed ranges, tran- 
sonic, supersonic, and hypersonic. An es- 
timate of the ranges of cone angle and 
Mach number in which the formulas can 
be used is given, together with estimates 
of the error incurred. 

J. D. Core 
California Institute of Technology 


Delayed Effects of Mutagenic Agents 


The detection of mutagenic effects from 
radiation, atomic fallout or chemical 
agents may not always be as simple as 
might at first appear. It can reasonably be 
expected that there will always be some 
mutations, whether induced or spontane- 
ous, which will find expression only in the 
presence of a special combination of al- 
ready established genes, or simultaneous 
mutations whose effects will be mutually 
contingent on one another. In either case 
somatic appearance of a trait in which a 
fresh mutation is involved is likely to be 
considerably delayed. 

This aspect of the matter is considered 
in a study of the descendants of mice that 
have been subjected to a single treatment 
with nitrogen mustard, a commonly em- 
ployed mutagenic agent. Some of the de- 
scendants have shown deviations that sug- 
gest simple mutational changes (such as 
pink eyes or extra teeth) that can be 
analyzed in the usual way. Others (such as 
syndactyly and some visceral anomalies) 
are more complex and occur in what at 
first sight might seem to be an erratic 
fashion. Many of the latter are presum- 
ably due to cumulative effects of several 
initially independent but mutually inter- 
acting genes which can be brought into 
effective relationship only after several 
generations. A significant inference from 
the study is that genetic tests extending 
over no more than two cr three genera- 
tions are by no means adequate for detec- 
tion of all the mutations that may have 
occurred as a result of any single treat- 
ment. 

C. H. Danrortu 
Stanford University 
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Study of Atomic Recombination 
Reactions by Shock Waves 
and by Flash Lamps 


The rate of the termolecular atomic re- 
combination process 


X+X+M-—X2+M, 
d (Xz) /dt = kx(X)?(M) 


can be measured at room temperature by 
the flash photolysis method. In the fore- 
going equation, X represents a halogen 
atom and M any gas molecule. The rate at 
high temperatures can be computed from 
the rate of the reverse dissociation reaction 
as measured by the shock-wave method. 

As a result of work in several labora- 
tories, the present status of our knowledge 
of the foregoing reaction is the following: 
When X is iodine and M is argon, kx.a = 
2.2 x 10° lit? mole* sec? at 300°K and 
0.5 x 10° at 1200°K. When M is molecular 
iodine itself, kxw2=1.3 10" at 300°K 
and is less than 1.5 x 10" at 1200°K. The 
remarkable efficiency of iodine as a third 
body at room temperature is presumably 
due to the transient formation of Is. The 
decrease in the ratio kx.w/kx., with in- 
creasing temperature is presumably due to 
the thermal instability of Is. 

It is now clear that, in general, ke in- 
creases with increasing molecular complex- 
ity of M and decreases with increasing 
temperature. An attractive hypothesis that 
requires further investigation is that the 
negative temperature coefficient of kx is 
greater, the greater the value of kx itself. 

The available results for X being bro- 
mine are also in agreement with the fore- 
going statements. 

N. Davinson, D. Britton, D. BUNKER 

G. Scuott, W. GEHMAN 
California Institute of Technology 


On the Character of 
Differential Equations 
Representing Wave Propagation 


Partial differential equations for func- 
tions of space and time represent propa- 
gation phenomena if they are of the 
hyperbolic type. The distinction between 
hyperbolic and other types is easily for- 
mulated, except in cases when the “char- 
acteristic elements” are multiple. Since 
such multiplicities do often occur in phys- 
ics and mechanics, it is important to clarify 
this situation. Such clarification is indi- 
cated in the paper. Various phenomena 
such as Huyghens’ principle are connected 
with this subject. 

R. Courant 
New York University 


A Protein Whose Configuration Is 
Controlled by a Specific Cofactor 


Some strains of bacteriophage must be 
activated by cofactor before they can ad- 
sorb to their bacterial hosts. Up to the 
present time, the only compounds shown 
to possess cofactor activity have been cer- 
tain amino acids and amino acid analogs. 

It is shown [G. Sato, thesis, California 


Institute of Technology (1955)] that urea, 
a well-known denaturing agent, is capable 
of activating cofactor requiring phage. 
Urea also kills the phage. Experiments are 
performed to characterize the properties 
of urea-activated phage, in regard to sta- 
bility of urea-induced adsorbability and in 
regard to adsorption rate. The kinetics of 
the urea-activation process and of the 
urea-killing process have been studied in 
detail. Both processes depend on concen- 
tration of urea, temperature, and pH ina 
manner similar to denaturation of protein 
by urea. 

It is concluded that urea effects the ac- 
tivation of phage by changing the con- 
figuration of the protein of the phage- 
adsorption organ. It is further postulated 
that the action of cofactors consists in a 
change in the configuration of phage pro- 
tein. 

It is suggested that many other phar- 
macological phenomena involve the re- 
versible changes of configuration of a pro- 
tein that is capable of existing in several 
states, the equilibrium between these states 
being strongly dependent on changes in 
concentrations of specific substances of low 
molecular weight. 

Max De vsriick 
California Institute of Technology 
Gorpon Sato 
University of California, Berkeley 


D-alpha-Hydroxy Acids in 
Biological Systems 


It has been shown in our laboratory that 
p-lactic acid is an essential metabolite for 
Lactobacillus casei 280-16, a mutant of 
the wild form of L. casei, and that the ac- 
tivity of yeast extract, butter, and wool 
wax appears to be due largely to their con- 
tent of p-lactic or other p-alpha-hydroxy 
acids. It has been reported that yeast and 
brain cerebronic acids (2-hydroxytetraco- 
sanoic, 2-hydroxyhexacosanoic, and 2-hy- 
droxydocosanoic acids), the alpha-hydroxy 
acids from wool wax, and 2-hydroxypenta- 
decanoic acid (derived from ustilic acid) 
are of the p-configuration. 

Active compounds include the alpha- 
hydroxy derivatives of the following pi- 
acids: butyric, capric, caproic, caprylic, 
lauric, myristic, valeric, mandelic, and 
phenyllactic acids. Inactive compounds in- 
clude beta-hydroxy acids, alpha-keto acids, 
and alpha, beta unsaturated acids. Of the 
nine pL-1,2-alkanediols studied dodecane- 
diol markedly stimulated the growth of 
L. casei 280-16 in hydroxy acid-free me- 
dium, whereas tetradecanediol and hexa- 
decan-diol markedly inhibited growth in 
a DL-lactic acid-containing medium. 

It has been concluded from this work 
that alpha-hydroxy acids of natural lipids 
are predominantly of the p-configuration, 
may serve as metabolic precursors to long- 
chain p-alpha-hydroxy acids of essential 
lipids, and may play some role in the 
nutrition of mammals as well as bacteria. 
Au over-all mechanism has been proposed 
for the formation and _ utilization of 
p-alpha-hydroxy acids. 

M. S. Dunn, M. N. Camren, E. GELter 
University of California, Los Angeles 
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Singularities of Axially 
Symmetric Potentials 


A generalized axially symmetric poten- 
tial (s.p.) is a solution of the partial dif- 
ferential equation uzz + uyy+ ky* uy=9, 
which is an even function of y and a regu- 
lar function of x and y for sufficiently small 
y and some x. An s.p. is uniquely deter- 
mined by its (analytic) values on the 
x-axis. Given an analytic function of x, 
regular on some interval of the x-axis, the 
s.p. that reduces on the x-axis to the given 
function will be regular in a unique maxi- 
mal simply connected region in the x,y 
plane which is convex in the y direction. 
The main result of the study is that the 
maximal region of regularity is indepen- 
dent of k (that is, of the number of di- 
mensions). 

A. 
California Institute of Technology 


Active Metal Intermediates in 
Coulometric Analysis 


Coulometric titrations performed with 
constant-current techniques involve the 
production of chemical reagents by elec- 
trolysis. If a reagent is generated with cur- 
rent efficiency of 100 percent, the time of 
electrolysis is an exact measure of the 
amount of substance titrated. 

Some active metals can be deposited 
quantitatively by electrolysis. After a metal 
deposit has reacted chemically with an 
oxidizing agent in solution, the excess 
metal can be stripped off electrolytically. 
With constant current, the difference be- 
tween depositing and stripping time is 
proportional to the amount of oxidant in 
the sample. 

Copper metal has been plated from 
cuprous halide solutions and has been used 
to titrate cupric copper and ferric iron 
samples with good analytic accuracy. In 
order to produce a more powerful reduc- 
ing agent, metal amalgams are being pre- 
pared and decomposed electrolytically. 
Zinc and cadmium systems have been in- 
vestigated, and studies on other amalgams 
are in progress. 

S. FARRINGTON 
University of California, Los Angeles 


Synthesis of the Elements in Stars 


The nuclear reactions by which the 
stable elements may be synthesized from 
hydrogen in stellar interiors have been 
enumerated and studied in some detail. 
The results lend support to the hypothesis 
that a process of continuous synthesis as 
stars evolve, eject material into interstel- 
lar space, and recondense may be the 
source of the observed universal abun- 
dances of the elements. 

On this point of view, helium is formed 
by hydrogen burning in main sequence 
stars. The nuclei C”, O", and Ne™ are 
formed from helium in the condensed, hy- 
drogen-exhausted cores of red giant stars. 
The eventual exhaustion of the he!ium 
leads to reactions among still heavier 


4 NOVEMBER 1955 


nuclei, with the ultimate formation of the 
most stable nuclei, those of the metallic 
elements (Ti to Zn with a maximum at 
Fe™). In second generation stars, hydrogen 
and helium reactions with the C”, O”, and 
Ne” produce the stable isotopes of these 
nuclei as well as of N and F. In the giant 
stage, the interaction of helium with the 
nuclei O", and Ne™ leads to the pro- 
duction of neutrons. If large proportions of 
the metals are present, as in Population I 
stars, the neutrons are captured by the 
metallic nuclei at thermal energies of 
~ 15 kev leading to the successive syn- 
thesis of the heavy elements up to Pb. 
Where the metals are rare, as in Popula- 
tion II stars, capture of the neutrons by 
the light elements leads to the synthesis 
of the intermediate elements from Na to 
Ti. 

D, Li, Be, B and the natural radioactive 
alpha-emitters cannot be produced in stel- 
lar interiors and are possibly synthesized in 
“spots” on the surfaces of variable mag- 
netic stars by a low-energy component (10 
to 100 Mev) of the cosmic radiation pro- 
duced in these spots. Critical tests of the 
synthesis mechanism proposed will depend 
on more accurate and extensive measure- 
ments of the cross sections of the nuclear 
reactions involved. 

This investigation has been made in col- 
laboration with G. R. and E. M. Bur- 
bidge and follows in large measure the 
work of E. E. Salpeter, F. Hoyle, and A. G. 
W. Cameron. 

A. Fow.er 
California Institute of Technology 


Evolutionary Trends in Abundances 
of the Chemical Elements 


During the last few years various aspects 
of the theory of nuclear transmutation in 
stars have been developed. Astrophysical 
estimates of the composition of peculiar 
and normal stars confirm some of these 
predictions and make it possible that the 
heavy-element content of our galaxy has 
changed appreciably. 

Thermonuclear processes in the main- 
sequence st*rs result in a secular increase 
of the He/H ratio and a change in the 
C/N and C"/C® ratios. At higher central 
temperatures C, O. Ne, Si, and so forth, 
can be formed by alpha-particle reactions. 
In addition, a surprisingly large supply of 
neutrons comes from C™(a, n) O”, and 
may build heavier elements. Certain reac- 
tions may occur at the surfaces of the stars. 

Some examples of types of stars that 
show all the afore-mentioned effects will be 
given. Stars of low luminosity, recently 
found at Palomar, show convincing en- 
hancement of both He and N. The most 


. startling effect is the presence of Tc, dis- 


covered by Merrill in certain red giants, 
which has a half-life of only 300,000 
years. 

Modern astrophysical theories suggest 
that stars are being formed out of inter- 
stellar gas. Recent observations have shown 
that various types of old stars (Population 
II) are losing matter into space. Newly 
formed stars of Population I can be cx- 
pected to show higher abundances of the 


heavy elements. Observations of spectra of 
subluminous stars of Population II con- 
firm this prediction. Abundances in the 
earth and sun represent a relatively late 
state of evolution of the elements. 

Jesse L. Greenstein 
Mount Wilson and Palomar Observatories 


Structure of Human Intellect 


Multiple-factor theory provides a con- 
venient model for the description of 
human abilities in terms of a set of vectors 
in n dimensions. Analysis of individual dif- 
ferences among young, superior adults 
shows that at least 40 dimensions are re- 
quired to account for the patterns of inter- 
correlations among scores from tests in- 
volving intellectual tasks. 

The intellectual factors show a strong 
tendency to fall into a system, including a 
small group of memory factors and four 
groups of thinking factors. The thinking- 
ability factors can be distinguished, first, 
as cognition (discovery) abilities, action 
(production) abilities, and evaluation 
abilities. The action abilities can be fur- 
ther differentiated in terms of convergent 
thinking and divergent thinking. 

Within each of the five groups, there is 
a common tendency for factors to come in 
sets of three parallel factors, depending on 
the test content—perceived figures, struc- 
tural elements (such as letters or num- 
bers), and meanings (concepts or ideas). 

A survey of the factors in such a system 
indicates a number of vacant cells where 
possibly undiscovered factors exist. With 
such vacancies filled, the number of in- 
tellectual factors would approach 60. The 
implications for the psychology of think- 
ing and for the practice of intelligence test- 
ing are very significant. 

J. P. Guttrorp 
University of Southern California 


Nuclear Energy Levels 


The conspicuous success of atomic spec- 
troscopy in revealing the structure of the 
atom justifies the expectation that the 
analogous study of nuclear spectroscopy 
may be of comparable utility in elucidat- 
ing the structure of atomic nuclei. Pres- 
ently available information on the energy 
levels of light nuclei is sufficiently detailed 
to make it clear that the problem is one of 
much greater complexity than might have 
been thought but, nevertheless, gives con- 
siderable hope that some features at least 
can be understood. Unlike the atomic case, 
the energies of nuclear-excited states do 
not appear to admit expression in any 
simple mathematical form: spacings be- 
tween levels in light nuclei may vary from 
some millions down to some thousands of 
electron volts, with considerable individual 
deviations from a general tendency for 
smaller separations at higher excitations. 
On the other hand, a striking feature is 
observed in the close similarity between 
energy-levcl arrangements in isobars. sug- 
gesting that it is the total number of par- 
ticles in a nucleus that determines its 
structure rather than the somewhat inci- 
dental nuclear charge. Thus, whereas the 
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nuclear spectra of Li’ and Be’ correspond 
in all essentials, those of Li’ and Li® are 
entirely different. This observation, which 
has been confirmed for many isobaric sets, 
has an important bearing on the theory of 
forces between the neutrons and protons 
that make up the nucleus. 

Other information derived from energy- 
level studies indicates that the concept of 
a “shell” structure, which has had con- 
spicuous success in accounting for many 
features of the normal states of nuclei, may 
have useful applications in the excited 
states as well. Attempts to associate known 
energy levels with those predicted by this 
model constitute an important fraction of 
current work in the field. 

This work was assisted by the joint pro- 
gram of the U.S. Office of Naval Research 
and the Atomic Energy Commission. 

T. LauritTsEN 
California Institute of Technology 


Energy of Earthquakes 


Gutenberg and Richter have revised 
equations that permit the calculation of 
earthquake energy E (in ergs), probably 
within 1 unit of log E. I find that in the 
average year 1904 to 1954, log E= 25.0; 
the energy released in earthquakes is less 
than 1| percent of that released in the earth 
by radioactive processes. At all focal 
depths h, the frequency of earthquakes 
releasing a given energy E decreases nearly 
exponentially with increasing E. The aver- 
age annual number of shallow shocks 
(h =60 km) ina range of 4 unit of log 
E increases from 0.04 for the largest known 
(log E = 25.2 +) to several hundred thou- 
sand producing motion near the epicenter 
barely above the usual unrest of the 
ground (log E = 10.0 +). About two-thirds 
of all energy is released in the crust above 
35 km, only 3 to 4 percent below 300 km. 
Shocks originating deeper than 300 km 
are known in the relatively narrow circum- 
Pacific and Alpide belts only; there the 
energy release has a minimum at depths 
near 300 km and secondary maxima near 
350 to 400 and 550 to 650 km. With in- 
creasing h, the maximum energy E* found 
for a single shock decreases: 


h 20 150 350 650 720km 
log E* 25.2 25.0 24.5 23.8 22.6 


No shocks are known below 720 km; this 
could be caused by decrease of the appar- 
ent viscosity coefficient from 10” to 10” 
poises in the crustal layers to about 10” 
poises below 700 km. 

BeNo GUTENBERG 
Seismological Laboratory, 
California Institute of Technology 


Energy Characteristics of Strong- 
Motion Earthquakes Pertinent to the 
Design of Structures 


The engineering problem of designing 
structures to resist strong earthquake 
ground motion requires some reliable 
method of estimating the amount of 
strength required by a structure to en- 
able it to withstand earthquake motion. 
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Such a method must take into account 
the statistical aspects of the problem 
based on recorded data of past earth- 
quakes, and also the influence of the 
physical properties of the structures it is 
proposed to build. For linear structures 
with multiple degrees of freedom it is 
found from recorded strong ground mo- 
tions that the spectrum of the maximum 
vibrational energy per mode exhibits cer- 
tain characteristics from which can be es- 
tablished an upper bound for the maxi- 
mum vibrational energy that the structure 
as a whole can experience. The properties 
of the upper bound are such that for 
structures of the type usually encountered 
in practice the maximum energy input is 
independent, in a statistical sense, of the 
structural strength and stiffness and de- 
pends in a simple way on the mass and 
damping of the structure. A suggested cri- 
terion for designing a structure is that it 
be able to absorb the maximum energy 
input, either elastically or plastically, with- 
out failure. This leads to results differing 
from those given by design procedures cur- 
rently in use. Comparison with observed 
behavior of structures during earthquakes 
indicates satisfactory agreement with the 
results computed by this method. 

Gerorce W. Housner 
California Institute of Technology 


Energy Transfer Processes in 
Unimolecular Reactions 


The Lindemann (1922) mechanism of 
unimolecular reactions consists of three 
different physical processes: activation by 
collision, deactivation by collision, and 
reaction of isolated activated molecules. 
The process of activation by collision may 
be expressed (Tolman, 1926) in terms of 
Boltzmann factors and the process of de- 
activation by collision. A given model of 
the activated molecule and the reaction 
process (for example, Rice, Ramsperger, 
Kassel, 1927; Glasstone, Laidler, Eyring, 
1940; N. B. Slater, 1938-53; Marcus, 
1952) gives rise to the Boltzmann factors 
and reaction rates of excited molecules; 
entirely separate physical considerations 
are required for the problem of energy 
transfer by collision. 

In quantitative applications of the usual 
theories, use is made of Tolman’s crude 
order-of-magnitude approximation; that 
is, deactivation occurs upon every colli- 
sion. However, use can be made of the 
Lindemann mechanism in its sum-over- 
state form in which the probability func- 
tion and the reaction function are left 
completely general and unspecified. Sev- 
eral general statements can be made con- 
cerning the energy-transfer function in 
terms of observed reaction-rate data. Tests 
of these general theorems against experi- 
mental data indicate that deactivation 
does not occur upon every collision, that 
the rate of deactivation varies with the 
degree of activation of the reactant mole- 
cule, and that this variation with degree 
of excitation is different from one foreign 
gas to another. 

§S. JoHNsTon 
Stanford University 


Coordination of Alkynes with Silver Ion 


The reaction of 3-hexyne with aqueous 
silver nitrate at different concentrations 
but all at unit ionic strength was investi- 
gated by a distribution method in which 
the organic solvent was carbon tetrachlo- 
ride. A plot of the equilibrium constant 
against silver-ion concentration has a 
slight upward curvature, indicating that 
the principal complex is Un.Ag+ (where 
Un represents an alkyne) and a minor 
complex is Un.2Ag*. The respective con- 
stants are K,=19.1 and K2=0.22. Since 
these constants are calculated from con- 
centrations, they are not thermodynamic 
constants. 

The change in solubility of a number 
of alkynes in aqueous solutions at w= 1 
with a rise in silver-ion concentration is 
not linear, and again the plots have a 
slight upward curvature. Here also a sec- 
ond complex is involved. By the method 
of least squares, values of K; and K» have 
been calculated. For 3-hexyne these are, 
respectively, 17.3 and 0.36, in satisfactory 
agreement with the values obtained by the 
distribution method. 

Alkynes having methyl substituents at 
a-carbon atoms have constants that differ 
little from those of 3-hexyne. Without any 
trend K,; varies from 11.9 to 23.4, and Ke 
from 0.21 to 0.53 among 3-hexyne, 2- 
methyl-3-hexyne, 2,2-dimethyl-3-hexyne, 
2,2,5-trimethyl-3-hexyne, 2,2,5,5-tetra- 
methyl-3-hexyne and 2-heptyne. 

An approximation to a thermodynamic 
equilibrium constant can be obtained when 
some simplifying assumptions are made. 
These constants have a definite trend and 
give realistic AH values, whereas K, gives 
unrealistic values for AH. 

Howarp J. Lucas 
W. Dorsey 
Gerorce K. HELMKAMP 
California Institute of Technology 


Differential Response of 
Eye and Optic Pathways to 
Intensity and Wavelength 


An attempt has been made to localize 
upon the eyeball of the cat the origin of 
the components of the electroretinogram, 
in particular the a- and b-waves. Through 
scleral slits or holes recording has been 
accomplished from several points on the 
bulbus in such a manner as to reveal by 
phase reversal techniques and pattern of 
response suggestions as to the origin of the 
ERG components. Variations in the stimu- 
lus parameters of intensity and wavelength 
have been utilized. Simultaneous record- 
ings from the eye, optic nerve, optic tract, 
lateral geniculate bodies, and cortex pro- 
vide differential response forms, and la- 
tencies that make it appear likely that an 
a-, rather than a b-, process triggers the 
optic nerve discharge. The possible role 
and origin of each of these components is 
discussed. 

Donan B. LinpsLey 
Roy S. Girrirus 
University of California, Los Angeles, 
and Long Beach Veterans 
Administration Hospital 
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Electromotive Force Centrifuge— 
Factors Affecting Accuracy 


The electromotive force centrifuge con- 
sists of a simple galvanic cell with elec- 
trodes at radii 7; and rz in a rotor that 
turns at a rate of n rev/sec. Under these 
conditions a potential E develops, which 
for the cell that may be represented by 


Pt; Iz, KI, Pt 
is given by the equation 


E F = (13° 
[tx (Mxi- Vey) (Mi2- Vi,)) 


in which tx is the transference number of 
the potassium-ion constituent, Mx: and 
My are molecular weights, Vx: and 
Vi. are partial molal volumes, and p is 
the density of the solution. The phenome- 
non has interest since it may be used as a 
means of determining transference num- 
bers particularly for electrolytes in non- 
aqueous solvents. Since the electrodes do 
not have to carry appreciable currents, as 
in most other methods for determining 
transference numbers, disturbances due to 
joule heat are avoided. 

The early work on the emf centrifuge 
was done by des Coudres (1893) and by 
Tolman (1911). Our work at the Rocke- 
feller Institute has been devoted largely 
to the attempt to make the instrument one 
of precision. To this end improvements 
have been made in the measurement of the 
speed of rotation, in the determination of 
densities of the solutions and of the par- 
tial molal volumes, and in the elimination 
of the effects on the potentials of sus- 
pended dust particles. It has been found 
that the foregoing equation must be modi- 
fied for the effect of the complex formed 
between KI and Iy, and an independent 
determination of the composition of the 
complex is obtained. 

Recent work has been concerned with 
improvements in the design of the com- 
mutator connecting the rotating cell with 
the potentiometer, with elimination of 
effects resulting from uncertainties in the 
values of the radii, r, and studies of the 
adiabatic heat effects and persisting tem- 
perature gradients on the measured poten- 
tials. 

D. A. MacInNEs 
Rosert L. Kay 
Rockefeller Institute for Medical Research 


Some Properties of the Apparent 
Expansion of the Universe 


A survey of all available observational 
data on the apparent expansion of the uni- 
verse is made. These data consist of (i) 
redshifts of 620 extragalactic field nebulae 
and 26 distant clusters of nebulae obtained 
by Humason at the Mount Wilson and 
Palomar Observatories, (ii) redshifts of 
300 field nebulae obtained by Mayall at 
the Lick Observatory (114 nebulae are in 
common with the Mount Wilson—Palomar 
list), and (iii) apparent magnitudes ob- 
tained by Pettit of most of these nebulae. 
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Discussion of this material gives the fol- 
lowing five conclusions. (i) The data for 
the field nebulae show the relationship be- 
tween the apparent magnitudes (corrected 
for Pettit’s variable photometer aper- 
tures and for the selective effects of red- 
shifts) and the log of the redshifts to be 
me = (5.028+.116) log ¢ const. 
A coefficient of exactly 5 indicates a linear 
redshift-“distance” relationship if no gen- 
eral internebular obscuration is present. 
(ii) The mean absolute magnitude of all 
nebular classes, except Irr, is the same 
within the probable error of the data. 
(iii) The apparent expansion appears to 
be isotropic. (iv) Data for the clusters 
with > 0.1 show an apparently 
significant departure from a linear expan- 
sion in the direction of deceleration. This 
result is not conclusively established be- 
cause of uncertainties in the effects of red- 
shifts on apparent magnitudes, the change 
in Myo: of nebulae owing to evolution, and 
the consequences of the Stebbins- Whitford 
effect. The data, corrected with estimated 
values for these effects, give R./HR,= 
- 2.6 where R. is a characteristic length 
and H is the Hubble redshift param- 
eter. (v) Evaluation of H gives a value 
of 180 km/sec 10° psc or H*=5.4 x 10° 
years. This value is provisional and may 
be uncertain by 20 percent. If R, is nega- 
tive, then the “age of the universe” is less 
than H™. 

N. U. 
Lick Observatory 
A. R. SANDAGE 
M. L. Humason 
Mount Wilson and Palomar Observatories 


Neural Basis of Bilateral 
Perceptual Integration 


Extensive sensory, motor, and psycho- 
logical tests have failed to demonstrate 
any clear-cut functional deficiencies fol- 
lowing complete surgical section or agene- 
sis of the corpus callosum in man. The 
findings are difficult to understand in view 
of the very large size of this tract and the 
fact that it serves as the principal connec- 
tion between the cortices of the two hemi- 
spheres. 

In recent experiments with cats it has 
been. possible to demonstrate a definite 
function for the corpus callosum in medi- 
ating the transfer of perceptual data from 
one side of the brain to the other. In these 
experiments the crossed optic fibers were 
destroyed at the optic chiasma, thereby 
restricting the visual input from the two 
eyes to their respective brain-halves. The 
left hemisphere then received retinal im- 
pulses from only the left eye, and the right 
hemisphere from only the right eye. After 
the cats had been taught simple pattern 
discriminations with a mask covering one 
eye, the mask was shifted to the opposite 
eye. Transfer of the learned discrimination 
to the untrained eye was almost perfect 
with the callosum intact but was entirely 
absent in cases in which the corpus callo- 
sum had been sectioned prior to training. 
Indeed, with the corpus callosum divided, 
completely conflicting responses could be 


established with the two separate eyes with 
no evidence of interference. Further work 
indicates that visual transfer can still 
occur when as little as 20 percent of the 
total cross-sectional area of the corpus 
callosum is left unsectioned at the pos- 
terior end. Conversely transfer fails when 
the posterior half or more is transected. 
Ronavp E. Myers 
California Institute of Technology 


NGC 1275, an Example of 
Colliding Galaxies 

Several radio-sources have now been 
identified with colliding galaxies. Only 
weak nonthermal radio emission results 
from a close approach of two galaxies, 
which may lead to spectacular tidal dis- 
tortion. Very strong emission is produced 
only by a direct collision. Only one of the 
sources of this type, NGC 1275, is of suffi- 
cient apparent size to permit a detailed 
investigation. 

Spectroscopic observations, guided by 
photographs by Baade with various plate- 
filter combinations, show that the object 
consists of two galaxies, a tightly wound 
spiral of early type, and a highly distorted 
spiral of late type. North of the nucleus 
the late-type system is seen in front of the 
early-type system. A low excitation emis- 
sion spectrum with double lines indicates 
that the late-type galaxy moves with a 
radial velocity of about 3000 km/sec to- 
ward the early-type galaxy. Near the 
nucleus and farther to the south, this spec- 
trum is replaced by a high excitation spec- 
trum with single asymmetrical lines of 
great width. These results suggest that the 
actual collision is now in progress in the 
northern part of the system. The interac- 
tion in the southern part is finished but has 
left the now combined gas of the two sys- 
tems in a highly excited, heated, and tur- 
bulent state. The equatorial planes of the 
two systems seem to form an angle of 
about 20°. The total duration of the colli- 
sion then is of the order of a million years. 

R. MinkowskI 
Mount Wilson and Palomar Observatories 


Transmission of Activity in the 
Mammalian Cortex 


The usuai concept of the activity of the 
cortex is that impulses travel along nerve 
fibers and over synapses from one nerve 
cell to another and that such guided im- 
pulses underlie the function of the cortex. 
The spontaneous electric activity of the 
cortex, shown by the electroencephalogram 
would represent a statistical outcome of 
such activity. There is an alternative con- 
cept of transmission where the electric 
fields of an active group of nerve cells can 
spread out to modify or excite other 
groups, and this is thought of as operating 
in addition to direct connectivity. 

If the cortex is directly stimulated by 
a brief electric pulse, it gives rise to a 
characteristic electric discharge. This 


seems to be a forcing of a large number of 
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cells into combined activity, and this re- 
sponse can spread up to a centimeter or 
more in the rabbit cortex. When a cut is 
made through the cortex and the under- 
lying white tracts connecting one area 
with another, the transmission of this re- 
sponse is blocked, except for a small po- 
tential on the opposite side. This remain- 
ing potential is roughly one-tenth the size 
of a regular response on the stimulated 
side, and the question arises whether this 
represents only a physical spread of cur- 
rent from the active side across the cut 
or whether it is a weak response of the 
cells to these electric fields. That the small 
potential is not such a response was shown 
by the failure of the excitant drug strych- 
nine to enhance it or of spreading depres- 
sion to block it. 

Spreading depression is a phenomenon 
released by a more powerful distant cor- 
tical stimulation, which results in a wave 
of depression moving slowly through the 
cortex and blocking all activity—electro- 
encephalographic and the cortical re- 
sponse. On the stimulated side of the cut, 
spreading depression blocks the response. 
On the opposite side, the small response 
remains. It is concluded that the small po- 
tential on the distant side of the cut rep- 
resents a physical spread of activity and 
that this electric field is not sufficient to 
excite neuronal activity across the distance 
of a thin cut. 

Smwney Ocus 
California Institute of Technology 


Theoretical Calculation of 
Gas Emissivities 

Few experimental data are available for 
the total equilibrium radiant energy 
emitted from heated gases at moderate 
and elevated pressures. Although the theo- 
retical calculation of gas emissivity has 
been understood since the development of 
the quantum theory of radiation, at least 
in principle, no serious efforts to determine 
this quantity from fundamental physical 
constants were published until a few years 
ago. The molecular parameters required 
at moderate temperatures (up to about 
3000°K) are (i) integrated intensities for 
vibration-rotation bands, (ii) spectral line 
shapes and half-widths as functions of tem- 
perature and pressure, and (iii) adequate 
theoretical descriptions for relative intensi- 
ties of spectral lines (within a given vibra- 
tion-rotation band) and of entire vibra- 
tion-rotation bands. 

As the result of new experimental meas- 
urements and refinement of fundamental 
theoretical studies, as well as of the devel- 
opment of new evaluation procedures, it 
has become possible in practice to calcu- 
late gas emissivities. Successful computa- 
tions, which are in agreement with engi- 
neering measurements of total emissivities 
where these are available, have been car- 
ried out for diatomic molecules and for 
CO, at moderate temperatures. 

This work was supported by the Office 
of Naval Research under contract Nonr- 
220(03), NR 015 401. 

S. S. PENNER 
California Institute of Technology 
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Incorporation of the Pyrimidine Ring 
of Adenine into the Isoalloxazine 
Ring of Riboflavin 


Uniformly labeled C*-adenine has been 
administered to cultures of E. ashbyii. The 
C™-riboflavin has been isolated, degraded, 
and shown to have 94 percent of the C™ 
limited to the pyrimidine ring of riboflavin. 

The specific activities of the individual 
carbon atoms of the pyrimidine ring of 
riboflavin were quite closely related, from 
which it has been concluded that adenine 
serves as a precursor in the biogenesis of 
riboflavin through the contribution of an 
intact pyrimidine ring. 

Wacter S. McNutt, Jr. 
California Institute of Technology 


“Reward” from Brain 
Stimulation in the Rat 


The present work started with the obser- 
vation that a rat with electrodes chroni- 
cally implanted in the anterior-commissure 
region would return to the place in an 
open field where electric stimulation had 
been applied. The animal appeared either 
to be curious about the stimulus or to be 
attempting to get more. Acting on the 
latter possibility, a situation was arranged 
in which the animal could stimulate its 
own brain by pressing a bar. 

Under these conditions, the animal did 
in fact stimulate itself regularly for long 
periods of time, and such stimulation is 
inferred to be rewarding. By implanting in 
a number of brain areas, it was found that 
most electrodes in the septal area, lateral 
amygdala, and anterior hypothalamus pro- 
duce extreme reward. Most electrodes in 
the cingulate cortex and hippocampus 
produce mild reward. Other electrodes did 
not produce reward. 

To find whether this cerebral “reward” 
would function in a way comparable to 
conventional rewards in less stereotyped 
situations, learning and performance have 
been tested in a runway and maze, with 
electric stimulation as the only incentive. 
When electrodes were placed in the baso- 
medial forebrain, in the area of the nu- 
cleus of the diagonal band and the olfac- 
tory tubercle, animals ran the runway 
faster for stimulation than for food and 
produced learning curves in the maze 
comparable to those of a control group 
running for food. 

James OLps 
McGill University and 
University of California, Los Angeles 


Photoproduction of Neutral Pions from 
Protons at Forward Pion Angles 


Low-energy recoil: protons from the 
process detected by nu- 
clear emulsions placed within the hydro- 
gen gas target container, have been used 
to measure the differential cross section. 
The entering angle and range of protons 
stopping in a tilted C-2 600-1 emulsion are 
measured, and from these data the inci- 
dent photon energy and pion angle can be 


determined. In this manner protons of 
energies as low as 5 Mev can be detected 
at laboratory angles corresponding to emis- 
sion of a pion at center-of-mass angles as 
low as 26°. 

This experiment thus supplements that 
of R. L. Walker and D. C. Oakley [Phys. 
Rev. 97, 1283 (1955)] which covers the 
same range of photon energies (200 to 500 
Mev) but is restricted to pion angles 
greater than about 70°, owing to higher 
minimum detectable proton energy. Com- 
mon experimental points provide inter- 
comparison of absolute values. The data 
at lower photon energies may also be com- 
pared with the results of the M.1.T. [Gold- 
schmidt-Clermont, Osborne, and Scott, 
Phys. Rev. 97, 188 (1955)] and Illinois 
[L. J. Koester, Phys. Rev. 98, 211 (L) 
(1955)] groups. The effect of the present 
results on the angular distributions and 
total cross sections deduced from previous 
data is presented and discussed. In par- 
ticular, the measurement in the forward 
hemisphere provides a sensitive check on 
the value of B in the angular distribution 
A+Bcos §+C cos* 

This research was supported by the U.S. 
Atomic Energy Commission. 

VINCENT PETERSON 
W. S. McDonaLp 
California Institute of Technology 
Dae R. Corson 
Cornell University 


Double Crossing Over in Neurospora 


It is known that a crossover involves ex- 
change of material between only two of 
the four products of a meiosis. A knowl- 
edge of the strand relationships in multi- 
ple crossovers should be helpful in under- 
standing the mechanics of the crossing-over 
process. 

An ascospore mutant of Neurospora 
crassa has been used in this study. Cross- 
ing over in the region between the spore 
mutant locus and the centromere can be 
detected by the pattern of segregation for 
the spore character in the ascus. This fea- 
ture makes it possible to avoid the labor 
of dissection and classification of those asci 
with no crossover in this region. Unfortu- 
nately, the spore mutant is nearly always 
lethal, so the two spore pairs in an ascus 
that carry it cannot be classified for other 
segregating mutants. This limits the 
amount of information obtainable, but it 
is still possible to detect the strand rela- 
tionships of double crossovers in certain 
situations. In a study involving the inter- 
val from the ascospore mutant to the cen- 
tromere (region A) and a marked region 
in the opposite arm of the same chromo- 
some (region B), the two-strand and four- 
strand double crossovers and one of the 
two types of three-strand doubles are all 
detectably different from one another and 
from exchanges of lower rank. 

Among 2928 asci there were 43 two- 
strand double crossovers, 54 of the detect- 
able three-strand type, and 53 involving 
all four strands. This is consistent with the 
1: 1: 1 ratio expected with random asso- 
ciation of strands. One hundred ninety- 
eight asci with no crossing over in region 
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A gave a map distance of 16.7 units for 
region B. Among 610 asci with single 
crossovers in region A, the exchange rate 
in region B was 16.6 map units. 

These results indicate that crossing-over 
events in one arm of a tetrad have no cor- 
relation with or influence on such events 
in the opposite arm. They fail to confirm 
the observation of Lindegren and Linde- 
gren [J. Heredity 28, 105 (1937)] of a 
high coincidence of exchanges in the two 
chromosome arms with most of the double 
crossovers involving only two strands. The 
present findings are in good agreement 
with the recent study of Howe [Records 
of the Genetics Society (1954)], which 
showed no evidence of interference across 
the centromere. 

Davip R. STADLER 
California Institute of Technology 


Monthly Change of Diurnal Variation 
of Irregular Geomagnetic Fluctuations 


A study of the diurnal variation of the 
irregular geomagnetic fluctuations in mod- 
erately low latitudes reported earlier [Nich- 
olson and Wulf, Science 121, 626 (1955)] 
for the 7 years 1940-46 has been extended 
to the 9 years 1940-48. The eight daily 
K numbers (3-hour-range indices) for six 
observatories (see reference) fairly well 
distributed in longitude have been used in 
this work. An average local-time and an 
average universal-time diurnal variation 
have been formally obtained from these 
data. 

The monthly change of the local-time 
diurnal variation seems to be due largely 
to an afternoon subsidiary maximum oc- 
curring principally around the June sol- 
stice. The monthly change of the univer- 
sal-time diurnal variation suggests roughly 
opposite character of the variation about 
the equinoxes. There is, however, an ap- 
preciable yearly average variation. When 
this is deducted from the monthly values, 
the averages of these departures for the 4 
months around the December solstice and 
around the June solstice are nearly mirror 
images of one another. 

Setu B. NicHoL_son 
Mount Wilson and Palomar Observatories 
Outver R. WuLF 
U.S. Weather Bureau, 
California Institute of Technology 


Determination of Crustal Structure from 
Local Variations of Phase Velocity of 
Rayleigh Waves 


A method of deducing local changes in 
crustal structure from variations of phase 
velocity of Rayleigh waves is described. 
The method utilizes the prolonged, sinu- 
soidal trains of dispersive Rayleigh waves 
characteristic of long oceanic propagation 
paths. Crests and troughs of these waves 
may be followed across a triangular array 
of seismograph stations when the station 
separations are not more than a few wave- 
lengths. Phase velocity and direction of 
approach may be determined as a function 
of period. 
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Preliminary results for Southern Cali- 
fornia indicate a reduction of phase ve- 
locity of about 10 percent for waves cross- 
ing the Sierra Nevada range. This may be 
interpreted as an effect of crustal thick- 
ening under the mountains to depths about 
50 percent greater than under the coastal 
regions. 

FRANK Press 
Seismological Laboratory, 
California Institute of Technology 


The Born Approximation in 
Electron Diffraction 


The electron diffraction study of the 
geometric structures of gas molecules is 
productive and comparatively simple, 
partly because a simple theory—the Born 
approximation—is available for interpret- 
ing the complex physical phenomenon. 
Many hundreds of structures have been 
studied by the method. However, a few 
dubious unsymmetrical structures were re- 
ported, and the essential experimental re- 
sults were later confirmed, all for mole- 
cules made up of both light and heavy 
atoms and most notably for uranium hexa- 
fluoride. It has now been recognized that 
a characteristic failure of the Born ap- 
proximation is involved, and progress has 
been made toward a more adequate theory 
[V. Schomaker and R. Glauber, Nature 
170, 90 (1952); R. Glauber and V. Scho- 
maker, Phys. Rev. 89, 667 (1953); J. A. 
Hoerni and J. A. Ibers, Phys. Rev. 91, 
1182 (1953); J. A. Ibers and J. A. Hoerni, 
Acta Cryst. 7, 405 (1954)]. The present 
status of the work is reviewed. 

VERNER SCHOMAKER 
California Institute of Technology 


Individual Variations of Productivity 
in Research Laboratories 


The contribution that an individual 
makes to science is almost impossible to 
evaluate quantitatively, and no attempt is 
made to do so in this study. 

Significant indications of variations in 
productivity between similar groups of 
individuals can be studied statistically, 
using rate of scientific publication as a 
measure of one aspect of scientific pro- 
ductivity. (Previous investigations have 
shown correlation between amount of 
publication and other indices of scientific 
productivity.) Within a particular re- 
search laboratory—for example, Brook- 
haven, Los Alamos, or the National 
Bureau of Standards—there are scientists 
who publish 100 times more prolifically 
than others; the statistics of these varia- 
tions may be described by a relatively 
simple distribution law, which states that 
the logarithm of the rate of publication 
is distributed normally. 

The relationship between salary and 
productivity has been investigated in such 
a way as to eliminate the general increase 
in salary with age by using four salary 
quartiles, each having the same age dis- 
tribution, average salary increasing in 
three steps from quartile IV to quartile I. 


Although there are large variations of rate 
of publication within each quartile, the 
average rate increases steadily, with quar- 
tile I being 3 to 10 times higher than 
quartile ITV. A 30-percent to 50-percent 
increase in productivity corresponds to a 
10-percent increase in salary, thus statis- 
tically much more output per dollar is 
obtained from the higher paid workers. 

Generally, similar conclusions are 
reached by using either patent applica- 
tions instead of publications or academic 
rank instead of salary. If it is assumed 
that, in addition to rate of publication, 
salary is determined by several other un- 
known, independent, and equally impor- 
tant factors, then the data can be best 
fitted by assuming that four factors alto- 
gether are involved. 

WILLIAM SHOCKLEY 

Bell Telephone Laboratories 
Murray Hill, New Jersey 


Maximum Information Rate through a 
Human Channel in Reading 


The matter of the limiting rate at which 
a person can utilize or produce informa- 
tion arises in connection with communica- 
tion and control systems of which a human 
being forms a part. Licklider, Stevens, and 
Hayes at M.I.T., and Quastler and Wulff 
at the University of Illinois have found 
information rates for reading aloud lists 
of randomized words, for pointing, for 
reading and pointing, and for playing 
random music. 

The present work explores reading 
aloud. The limitation in reading rate is 
not mechanical, for a person can repeat 
phrases or read prose considerably faster 
that he can read randomized word lists. 
Reading rate is strongly governed by fa- 
miliarity; two-syllable familiar words are 
read faster than one-syllable unfamiliar 
words. The rate is initially constant as the 
number of alternative words is increased. 
The maximum rate achieved, with a set 
of 2500 familiar one-syllable words, was 
40 bits a second (220 words a minute). 
This is as high as reported by Licklider 
et al. for reading and pointing. Estimates 
for information rate in reading prose are 
somewhat below this, although word rates 
may be more than 300 words per minute. 
Very high word rates reported for silent 
reading are presumably rates for skimming, 
not reading. 

J. R. Prerce 
J. E. Karin 
Bell Telephone Laboratories, 
Murray Hill, New Jersey 


Crystallization of Purified MEF-1 
Polio Virus 


Highly purified and concentrated 
MEF-1 polio virus was prepared from in- 
fected monkey kidney tissue culture fluid 
by chemical and physical procedures, the 
final steps of which included fractionation 
by electrophoresis and by sedimentation in 
a sucrose density gradient. The product 
was a single homogeneous component con- 
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sisting of spherical particles 27 mu in di- 
ameter with which infectivity has been 
shown to be associated. Three-dimensional 
crystals of the virus particles formed dur- 
ing 24 hours at 4°C in an ultracentrifuged 
pellet of the purified virus concentrate 
covered with unbuffered isotonic saline at 
pH 5.9. They appeared to be bipyramidal 
tetragonal prisms and were approximately 
30 uw long. Ultraviolet microscopy of the 
crystals gave a spectrum consistent with 
that of a nucleoprotein—that is, absorp- 
tion below 295 mu and no absorption 
above 300 mp. The washed crystals were 
readily dissolved and the virus was recrys- 
tallized from buffered saline. 

Specific infectivity measurements (ex- 
pressed as plaque-forming units per milli- 
liter of virus suspension of one optical 
density unit at 260 mu) of the original 
purified virus concentrate and of the dis- 
solved crystals and mother liquors from 
the first and second crystallizations were 
the same. The results indicate that the 
crystals were composed of polio virus par- 
ticles. Although several plant viruses have 
been crystallized, the present work repre- 
sents the first time an animal or human 
virus has been obtained in the form of 
crystals obseryable by light microscopy. 

C. E. ScHwerpt 
F. L. SCHAFFER 
University of California, Berkeley 


Volume Changes on Mixing 
Nonpolar Liquids 


According to the theory of “regular” 
solutions, two nonpolar liquids will ex- 
pand on mixing, and the volume change 
observed should be proportional to the 
(positive) excess free energy usually ob- 
served for such systems. Newer approaches 
(Prigogine and coworkers, Salsburg and 
Kirkwood), based on the theory of corre- 
sponding states, predict, instead, contrac- 
tion when two molecular species of nearly 
identical intrinsic size are mixed, even 
though the excess free energy is still posi- 
tive. 

Recently I have developed a new corre- 
sponding-states treatment of solutions that 
uses the experimentally observed equation 
of state of a reference liquid rather than 
the rather unrealistic theoretical models 
for liquids used by previous workers. When 
carbon tetrachloride is used as this refer- 
ence liquid, one obtains equations: 


AF® = <AEY> [0.95(n*)? + 
1.67 (n*E*) + 3.73(E*)*] xixe 


AV™= <V> [- 0.03(n*)? + 
2.84 (n*E*) + 3.27(E*)°] 


where <AE’> is the average energy of 
vaporization for the two liquids and <V > 
is the average of their molar volumes. The 
parameter 7* is proportional to the dif- 
ference in the energies of vaporization ; —*, 
to the difference in volumes. Experimental 
measurements on solutions of nonpolar 
nonelectrolytes are in good qualitative 
agreement with these equations, although 
there are some notable exceptions. 

The reason for the failure of the early 


theories of volume change lies in their as- 
sumption that the entropy of mixing at 
constant volume is ideal. Two liquids with 
different energies of vaporization are nec- 
essarily at different reduced temperatures 
and consequently unequal degrees of ex- 
pansion; the resulting solution is in an 
intermediate state, and small but signifi- 
cant entropy deviations result. 

Rosert L. Scott 
University of California, Los Angeles 


Unidirectional Progression of Faulting 


An epicenter determined from seismo- 
grams represents the initial point of a 
rupture, which in a large earthquake may 
extend for many miles. In several well- 
observed instances, instrumental epicenters 
for foreshocks, main shock, and aftershocks 
can be correlated with field observation 
of the extent of faulting. Rupture is found 
to begin at one end of the active fault 
segment. Aftershocks scatter along this 
segment but show concentration near the 
two ends. Foreshocks occur close to the 
main shock epicenter, possibly outside the 
segment of principal rupture. Many less 
completely known major seismic events can 
be assigned to the same pattern. 

In a few large earthquakes faulting may 
have extended in opposite directions from 
the initial point. The common erroneous 
impression that this is the rule (instead of 
the exception) is due to the obsolete prac- 
tice of locating epicenters on a noninstru- 
mental basis, at the center of figure of the 
isoscismals representing local intensities. 
The instrumentally determined epicenter 
is normally to one side of this center of 
figure. This is to be expected if energy is 
radiated strongly from the central part of 
the fault segment; also, since radiation is 
in effect from a moving source, there are 
increased amplitudes in the direction 
toward which the rupture progresses. 

C. F. RicHTer 
Seismological Laboratory, 
California Institute of Technology 


Feasibility of High-Energy Photo-Meson 
Production Studies Using a Hydrogen 
Bubble Chamber 


The feasibility and desirability of study- 
ing high-energy particle interactions using 
bubble chambers [D. A. Glaser, Phys. Rev. 
97, 474 (1955)], and in particular liquid 
hydrogen bubble chambers, have been well 
established [H. C. Dittler and T. F. 
Gerecke, UCRL Rpt. 2985 (1955)]. How- 
ever, it is not obvious that such equip- 
ment may be successfully employed in a 
bremsstrahlung photon beam for photo- 
production studies of x or K mesons, be- 
cause of the relatively high background 
production from Compton scattering and 
pair production in the chamber. 

With the generous assistance and co- 
operation of Luis Alverez, J. D. Gow, 
and the University of California Radiation 
Laboratory bubble-chamber group, and of 
Robert Kenney of the UCRL synchrotron 
laboratory, a feasibility study was made 


on the use of a hydrogen bubble chamber 
in such experiments. The UCRL 4-in. 
liquid hydrogen chamber was irradiated 
with 290 Mev photons from the UCRL 
electron synchrotron. Photographs were 
taken under varying beam conditions, both 
with and without the presence of a LiH 
beam “hardener” to absorb selectively low- 
energy photons in front of the chamber. 

As was expected from preliminary cal- 
culations, it would appear impractical to 
perform meson production experiments 
with “unhardened” beams. However, with 
the background reduction resulting from 
the use of LiH, photo-production experi- 
ments involving total cross sections of 0.1 
mb., and with improvements in technology 
considerably smaller cross sections would 
seem possible. Pi meson production experi- 
ments near threshold would appear to be 
very feasible, provided that the hydrogen 
temperature is maintained at a reduced 
value so that tracks of minimum ionization 
are “biased out.” 

Joun M. 

California Institute of Technology 


Investigation of Nuclear Size by 
X-ray Fine-Structure Splitting 
in Heavy Atoms 


Schawlow and Townes have shown that 
the Lu—Lin x-ray level separation in heavy 
nuclei is affected to a slight extent by the 
finite extension of the nuclear charge dis- 
tribution. This influence, their theory 
shows, increases rapidly in the high atomic 
number range depending exponentially on 
Z, the atomic number. Schawlow and 
Townes have shown on the basis of pres- 
ently available x-ray data fairly clear-cut 
evidence for the existence of the effect. 
Even for plutonium, however, the effect is 
so small that extreme accuracy in the x-ray 
measurements is required if one is to im- 
prove on existing data sufficiently to get 
information on nuclear charge distribution 
comparable to that available by such 
methods as the high-energy electron scat- 
tering of Hofstadter and associates at 
Stanford or the mesonic x-ray data ob- 
tained at Columbia, Rochester, or Pitts- 
burgh. Since the different methods dis- 
agree somewhat regarding the sizes of nu- 
clear charge distributions, considerable in- 
terest attaches to the problem. The present 
paper describes x-ray measurements di- 
rected at obtaining more accurate data for 
this specific purpose. 

This research was sponsored by the U.S. 
Atomic Energy Commission. 

Rosert L. SHACKLETT* 
Jesse W. M. DuMonp 
California Institute of Technology 
* Present address: Fresno State College 


Diameter of the Andromeda Nebula 


In 1933 Stebbins and Whitford meas- 
ured the Andromeda Nebula with a photo- 
electric cell on the 100-in. telescope at 
Mount Wilson and traced the light of the 
nebula outward considerably beyond the 
limits shown on photographs, proving that 
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the nebula was at least twice as wide as 
had been previously assumed. The present 
report deals with recent similar work with 
the 36-in. Crossley reflector of the Lick 
Observatory. Improvements of 20 years, 
including the introduction of an RCA 
antimony-cesium photomultiplier in place 
of the former Kunz potassium cell and the 
substitution of a recording potentiometer 
for a visually read galvanometer, have 
made the sensitivity of the installation on 
the Crossley even better than that used on 
the 100-in. with its eightfold greater light- 
gathering power. For instance, the light 
and color of one or two of the brightest 
globular clusters in Andromeda were meas- 
ured with difficulty with the 100-in., but 
recently Kron and Mayall have observed 
several score of these objects with the 
Crossley, most of them fainter than the 
former limit of the 100-in. 

A series of continuous traces across the 
nebula, giving its intensity freed from the 
foreground of galactic stars, confirms the 
dimensions previously found, and the new 
study is being made in two or more colors. 
Each expansion of the measured dimen- 
sions of the nebula makes it a system more 
nearly comparable in size with our own 
galaxy. 

Joe. STesBINs 
GeraLp E. Kron 
Lick Observatory 


Energy Loss of Protons in Metals 


The rate at which protons lose energy 
in passing through thin evaporated layers 
of metal has been measured for protons 
in the energy range between 50 and 600 
kev. The materials studied are Li, Be, Al, 
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Au, and 
Pb. Together with earlier measurements in 
this laboratory of the rate of energy loss 
in several gases, these results provide in- 
formation about the variation of energy 
loss with the atomic number of the stop- 
ping material. 

For high-energy protons, the energy loss 
per stopping atom increases smoothly with 
Z; the scattered results that are available 
are consistent with the theoretical Z*/* de- 
pendence. For protons of low energy, be- 
low 100 kev, marked departures from this 
dependence were observed in this experi- 
ment; for example, the stopping cross sec- 
tion of argon is greater than that of gold 
for E, < 100 kev. The influence of molec- 
ular binding on the stopping cross section 
of compounds becomes noticeable below 
150 kev. For protons of 500 kev, a fairly 
uniform Z dependence is apparent over 
most of the periodic table, but two types 
of deviation are still observed. First, the 
stopping cross sections of the noble gases 
are relatively lower than those of their 
neighbors. This effect can be understood 
in terms of the reduced energy loss to the 
more tightly bound electrons of closed 
shells. Second, in the region frora Z = 23 
— 29, the stopping cross section decreases 
with increasing Z. With the exception of 
a high value at Cr, the decrease is fairly 
uniform from V through Cu. Although 
stopping cross-section measurements are 
not available for the rare earths, the values 
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for Xe and Au indicate that a similar de- 
crease may occur in this region. 

This research was assisted by the joint 
program of the U.S. Office of Naval Re- 
search and the Atomic Energy Commis- 
sion. 

Warp WHALING 
R. E. Prx_ey 
California Institute of Technology 


Dislocations and the Yield 
Point in Steel 


The theory of dislocations in metal crys- 
tals is employed to describe the mechanism 
of the initiation of plastic yielding in low- 
carbon steel. Dislocations are generated at 
Frank-Read sources when stress is applied 
to the material. The rate of generation is 
governed by the thermally activated re- 
lease of the source dislocation from a Cott- 
rell “atmosphere” of carbon and nitrogen 
atoms. 

The first dislocation generated at a given 
source expands rapidly outward until it is 
stopped by the grain boundary. Succeeding 
dislocations come to rest at equilibrium 
positions in the slip plane between the 
source and grain boundary. The local shear 
stress at the grain boundary increases in 
proportion to the number of dislocations. 
When a critical value of this stress is 
reached, slip propagates across the bound- 
ary into adjacent grains, thus initiating the 
abrupt and discontinuous yielding that is 
characteristic of low-carbon steel. 

Experimental observations of the time 
and temperature deperdence of the initia- 
tion of yielding are correlated with the 
dislocation mechanism described. These 
observations include the delay time for the 
initiation of yielding under constant ap- 
plied stress and the preyield microstrains 
that take place during the “delay time.” 

Davin S. Woop 
California Institute of Technology 


Inhibition of Cell Division in 
Sea Urchin Eggs by Specific Antiserums 


Rabbits were immunized with various 
constituents of eggs and sperm of sea 
urchins, and the antiserums were studied 
for specific effects on development of the 
eggs. During these investigations it was 
observed that certain antiserums blocked 
cleavage of the eggs very effectively. Nu- 
clear, as well as cytoplasmic, division was 
inhibited. The time for mitotic block in 
strong antiserums was less than the period 
of one division. Antiserums against extracts 
of unfertilized, as well as of fertilized, eggs 
were effective, but those prepared against 
whole sperm or specific extracts (for ex- 
ample, antifertilizin) thereof were not. 
Absorption with sperm did not remove 
the blocking action. Of special interest was 
the finding that antiserums prepared 
against purified fertilizin possessed the 
antimitotic action. Since fertilizin consti- 
tutes the gelatinous coat and surface of 
the unfertilized egg, and this is removed 
from the fertilized eggs on which the tests 
are made, the new surface is evidently 


antigenically related to fertilizin. The 
blocking action could be overcome by 
treating the antiserums with an excess of 
fertilizin. 

A marked temporary rise in respiratory 
rate occurs in fertilized eggs treated with 
antimitotic antiscrums. Determination of 
sodium content inside the treated eggs 
showed no significant increase. The tension 
at the surface of the egg increased greatly 
upon antiserum-treatment. Cytolysis occurs 
in the blocking antisera after several hours’ 
exposure. Treatments as short as 15 to 30 
minutes in strong antiserum suffice to 
block cell division irreversibly. Heating 
the antiserums at 56°C for 1 hour, to in- 
activate complement, does not destroy the 
antimitotic action. 

ALBERT TYLER 
Joun W. Brooxsank 
California Institute of Technology 


Substitution Reactions of 
Aromatic Halides 


Previous research [J. D. Roberts et al., 
J. Am. Chem. Soc. 75, 3290 (1953) ; J. D. 
Roberts et al., ibid., in press] has demon- 
strated that the conversion of phenyl 
halides to aniline by potassium or sodium 
amide in liquid ammonia involves an elim- 
ination-addition mechanism probably by 
way of an electrically neutral entity of 
composition CeHy, “benzyne.”” It has now 
been found that mixtures of toluidines re- 
sult from the amination of the individual 
halotoluene isomers. These mixtures have 
compositions that are at least consistent 
with operation of the elimination-addition 
mechanism and the expected electric ef- 
fect of aromatic methyl groups. 

A parallel study of rearrangements in 
high-temperature hydrolyses of halotolu- 
enes has revealed that the extent of re- 
arrangement is a rather sensitive function 
of temperature, alkali concentration, and 
the nature of the halogen. It is concluded 
that high-temperature hydrolyses of aryl 
halides may involve either elimination- 
addition or halide-ionization mechanisms, 
the latter being favored with the more 
easily ionizable halogens at low alkali con- 
centrations. By suitable choice of condi- 
tions, one or the other reaction may be 
made to occur almost exclusively. 

Joun D. Roperts 
A. T. Bortini 
D. A. SeEmMenow 
California Institute of Technology 


Problem of Beta Lyrae 


Beta Lyrae is a naked-eye eclipsing 
double star, whose period of nearly 13 
days has steadily increased since its dis- 
covery, at an average rate of the order of 
9.4 sec/yr (Z. Kopal). This large increase 
must be due to a rapid evolutionary 
change in the binary system. This paper 
attempts to elucidate this change. A series 
of 195 high-dispersion spectrograms of 
Beta Lyrae obtained with the 100-in. 
telescope at Mount Wilson leads to a 
model for study. Both components of the 
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binary are unstable, presumably because 
they have individually grown in size, as a 
consequence of nuclear processes in their 
interiors, until they are now spilling over 
the critical surface of zero velocity, which 
is characterized by the common, inner 
Lagrangian point, L;. Both supergiant 
components lose mass from their inner 
extremities, in the form of two violent 
currents or streams of gas, which gradu- 
ally dissolve in a disk-shaped expanding 
nebulosity that ultimately escapes into 
interstellar space. 

The effect of the streams is, as S. S. 
Huang has recently shown, to increase 
the period and the orbital radius. A rough 
estimate, by Hueng, of the loss of mass 
required to produce the observed increase 
in the period is 3 x 10” g/sec, if the mass 
of the B9 component is 52 ©. The total 
area from which the two streams emerge 
is of the order of 10” cm*. Hence, each 
square centimeter ejects, theoretically, 10° 
g/sec, or 10" atoms/sec, mostly of ionized 
hydrogen. At certain phases we observe 
the streams moving with a velocity of 
about 200 km/sec, through a depth of 
about 2 10° km. The entire amount of 
material producing a violet-displaced ab- 
sorption line was, therefore, ejected in 10* 
sec. The resulting number of atoms in the 
entire stream is, thus, 10 cm*—an amount 
that is not inconsistent with the observed 
equivalent widths of the absorption lines, 
especially in view of the fact that the 
ionization of hydrogen in the stream must 
be very large. 

The total mass of the heavier compon- 
ent (B9) of the Beta Lyrae may be about 
50 times that of the sun or, roughly, 10” 
g. Hence, at its present rate of dissipation 
it would exhaust most of its substance in 
3 x 10” sec, or 100,000 years. 

Orto StRUVE 
Jorce SAHADE 
Univers:ty of California, Berkeley 


Use of Multiple Spectrograph 
Slits in the Study of Internal 
Motions of Gaseous Nebulae 


The bright planetary nebulae are all 
relatively small objects with diameters of 
the order of 10 to 20 sec of arc. Radial 
velocities of the nebular material may be 
obtained by placing the telescopic image 
of a nebula on the slit of a spectrograph 
and photographing the resulting spectrum. 

A spectrograph with a single slit pro- 
vides kinematic information only along the 
narrow strip of the nebula where the slit 
crosses the image. Since the exposure times 
are rather long, it would be time-consum- 
ing, as well as extremely difficult, to map 
accurately the kinematic relationships 
across a nebula by means of a series of 
single-slit exposures. 

The problem is readily solved by using 
simultaneously a number of closely spaced 
parallel slits on which the nebular image 
is centered. In this manner it is possible, 
for the same expenditure of telescope time 
required for a single-slit exposure, to ob- 
tain a kinematic picture of the entire 
object. 


Such multislits, ruled on an aluminized 
piece of glass, have been constructed for 
both the 100-in. and 200-in. telescopes and 
have provided much instructive data on 
the internal motions of the planetaries. At 
Palomar a multislit is currently being used 
to investigate the detailed internal motions 
of the Orion Nebula. 

O. C. WiLson 
Mount Wilson and Palomar Observatories 
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324 pp. $8.50. 
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Band 1, Grundlagen der Ziichtung: Lie- 
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The Construction of Laboratory Appa- 
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Scientific Meetings 


Role of Physical Anthropology in 
the Field of Human Identification 


On 6-9 Sept. 1955, in Washington, a 
group of physical anthropologists assem- 
bled, probably for the first time in the 
history of their science, to discuss with 
others the subject used as the title of 
this brief report. The “others” included 
representatives of the Federal Bureau of 
Investigation, the Armed Forces, the 
U.S. Public Health Service, and the 
Offices of the Maryland and Virginia 
Medical Examiners. In addition, T. C. 
Brown of Toronto, Canada, brought ex- 
perience obtained through service on the 
Medical Identification Commission for 
the Noronic disaster, and Walter C. J. 
Putschar of Charleston, W. Va., brought 
experience in bone anatomy and histol- 
ogy developed in Europe. ° 

At a get-acquainted dinner for the 
participants held on the evening of 6 
Sept. at the Cosmos Club, T. D. Stewart 
(U.S. National Museum) gave a keynote 
account of anthropological participation 
in medicolegal matters. He emphasized 
that the problems of reconstructing the 
characteristics of the individual from 
bony and other remains have always been 
at the core of traditional anthropological 
activity, standing apart from the early 
side interests of the science, such as crim- 
inal anthropology—how criminals differ 
from normal persons—and_ anthropo- 
metric systems of criminal identification 
—how criminals are recognized by com- 
binations of measurements, photographs, 
fingerprints, and so forth. He pointed 
out also that, although anthropologists 
have long been interested in fingerprints 
and blood groups, and these are largely 
responsible for direct individual identifi- 
cations, the procedures involved are now 
standardized. He felt that greatest profit 
would result from consideration of class 
identifications, which relate a human 
being, or parts of the body, to classes 
such as race, sex, and age. 

The main program consisted of five 
half-day panel discussions. The chairman 
of each panel had been charged to direct 
the discussion toward an evaluation of 
presently available knowledge and thus 
to clarify specific needs in the field. Al- 
though the panelists had been chosen 
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with care to give a broad coverage of the 
particular topics, the entire group of 60 
participants was so well informed that 
inevitably discussion became general, 
with the panel serving mainly as a 
“front.” Only a few highlights of the dis- 
cussion can be mentioned here. 

The first panel, led by W. M. Krog- 
man (University of Pennsylvania), con- 
sisted of Harold L. Beddoe (Office of the 
Medical Examiner, Richmond, Va.), T. 
C. Brown, P. G. Duncan (FBI), and 
Joseph Nahan (Quartermaster School, 
Fort Lee, Va.). Their topic was “Physi- 
cal anthropologists as specialists in hu- 
man identification.” In this connection a 
point of considerable concern to the an- 
thropologists and those they serve is the 
fact that several identification standards 
are in existence, For example, age stand- 
ards vary for single events in skeletal 
ossification, and the range of variation 
for the time that these events occur is not 
well established. This means that two an- 
thropologists may differ in their opinions 
on the age of a skeleton. Differences of 
this sort sometimes prove embarrassing. 
It was suggested that work be directed 
toward a better way of expressing the 
probability of correctness in all such de- 
terminations and that cooperating agen- 
cies be made aware of the bounds of 
“precision” in identification. 

The discussion of the second subject, 
“Tdentification of small remnants of the 
human body,” was led by William S. 
Laughlin (University of Wisconsin) and 
his panelists, David Johnson (U.S. Na- 
tional Museum), Walter C. J. Putschar, 
David B. Scott (National Institute of 
Dental Research), and Briggs J. White 
(FBI). Of major concern was the devel- 
opment of methods of identifying bone, 
tooth enamel, and other tissues lacking 
in recognizable gross morphology. For 
example, even after the detailed con- 
figurations of the ridges and sulci of the 


‘skin have been destroyed, fingerprints 


may be developed from microscopic sec- 
tions showing the arrangement of the 
ducts of the sweat glands. Suggested, 
among other things, as promising for 
further study in differentiating human 
and animal bones was .a comparison of 
bone fats and of bone collagens. Evidence 
was presented that burned bones bear 


witness to whether or not the heat had 
been applied when they were flesh cov- 
ered. 

The third panel began to consider spe- 
cific determinations that can be made 
on the skeleton as a whole or its larger 
parts. A discussion of “Sex and age” was 
led by T. D. Stewart with the support 
of J. Lawrence Angel (Jefferson Medical 
College), W. Montague Cobb (Howard 
University), Frederic N. Silverman 
(Children’s Hospital, Cincinnati), and 
Fred P. Thieme (University of Michi- 
gan). In determining sex from the skele- 
ton, the role of function was discussed 
at length. Next, Thieme demonstrated 
the application of the principle of dis- 
criminant function in sex identification. 
By utilizing seven skeletal characters, he 
showed that sex may be determined in 
98 percent of cases. The errors resulting 
from this sorting method were found 
usually to be females with male charac- 
ters. Among the points developed regard- 
ing age estimation from the skeleton was 
the greater reliability of tooth calcifica- 
tion as compared with ossification of the 
wrist bones. 

The fourth panel continued with “Re- 
construction of stature, body build, and 
facial features.” On this panel were Wil- 
liam S. Cornwell (Eastman Kodak Com- 
pany), C. Wesley Dupertuis (Western 
Reserve University), Russell W. New- 
man (Quartermaster Research and De- 
velopment Command), and C. T. Noll 
(Memorial Division, Office of the Quar- 
termaster General), with Mildred Trot- 
ter (Washington University School of 
Medicine, St. Louis) as chairman. Fur- 
ther improvement in the estimation of 
stature from lengths of long bones was 
shown to depend on analyses of body 
types. On the other hand, estimation of 
body weight from bones was shown to 
be useful primarily for lean body mass. 
As for facial reconstructions, Krogman 
presented a new technique based on the 
concept of the “ideal face” as developed 
from orthodontic stereographs. Also, the 
panel discussed the question of using ex- 
isting x-rays of such parts as the frontal 
air sinuses or the jaws for individual 
identification (like fingerprints, high in 
reliability), together with the need for 
caution against exposure to unnecessary 
irradiation and for uniformity of techni- 
cal factors. 

The fifth and last panel, led by T. D. 
McCown (University of California), re- 
turned to a general subject, “Educational 
and administrative aspects.” This panel 
consisted of Edward E. Hunt, Jr. (For- 
syth Dental Infirmary, Boston), Charles 
E. Snow (University of Kentucky), Wil- 
liam L. Straus, Jr. (Johns Hopkins Uni- 
versity), and Thomas Toy (Memorial 
Affairs Branch, Wright-Patterson Air 
Force Base, Ohio). Since identification 
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MOSQUITOES 


Their Bionomics and 
Relation to Disease 


WILLIAM R. HORSFALL. An in- 
dispensable starting point for all research, 
this new book provides a summary of all 
information now available on the bionom- 
ics of mosquitoes. Presents in systematic 
form the combined research by entomolo- 
gists, sanitarians, epidemiologists, ecolo- 
gists, physiologists, and other specialists. 
Book gives general information on the 
subfamily as a whole avd on each genus 
before treating a particular species in de- 
tail. Discusses role of each insect in 
spreading malaria and other diseases; in- 
cludes data on less-known species. “The 
book indicates avenues of investigation for 
tomorrow.” —A.1.B.S. BULLETIN. 
206 tables; 723 pp. $16 


Fresh-Water Invertebrates 
of the United States 


ROBERT W. PENNAK. Offers the 
first inclusive study in the field since 
1918. This up-to-date reference for biolo- 
gists, zoologists, and advanced college stu- 
dents draws on more than 5000 sources. 
Emphasizes the natural history, ecology, 
and taxonomy of free-living, fresh-water 
invertebrates of this country; includes 
keys to all taxonomic groups, as well as 
abundant photographs and line drawings. 
“This volume is essential to everyone 
wishing to study, collect, or identify 
fresh-water invertebrates.,—JOURNAL 
OF THE NEW YORK ENTOMO. 
LOGICAL SOCIETY. 

482 ills., tables; 769 pp. $14 


The Cultivation of 
Animal and Plant Cells 


PHILIP R. WHITE. A theoretical 
and technical treatment of laboratory cul- 
ture methods, stressing the cell as the 
basic physiological entity. Gives detailed 
explanations of laboratory practices of 
both plant and animal cell culture; helps 
researchers in many fields to isolate, culti- 
vate, and use cells as research materials 
and tools. Includes an extensive bibliogra- 
phy. “This admirably organized, well- 
written book will be welcomed by novices 
in the field of cell culture as well as by 
teachers and established investigators.”— 


SCIENCE. _ 55 ills., tables; 239 pp. $6 


Embryology of the 


Viviparous Insects 
HAROLD R. HAGAN, Designed as a 


complete study of the embryogenies of 
viviparous hexapods. For the first time 
anywhere, this book presents a compre- 
hensive bibliography and survey of earlier 
papers on viviparity; a historical intro- 
duction to each species or group; and a 
thorough treatment of the known em- 
bryogenies. It includes much hitherto un- 
published research, particularly on mater- 
nal and fetal adjustments of the vivip- 
arous condition. “The book is invaluable. 
One must congratulate Professor Hagan 
for his achievement in summing up the 
work of a lifetime in the difficult field he 
has chosen for his research interest.”— 


SCIENCE, 167 ills.; 472 pp. $6.50 


THE RONALD PRESS COMPANY 
| 15 East 26th Street, New York 10 


per se is not a part of the anthropologi- 
cal curriculum, attention was given to 
the best way of teaching the subject so 
that graduates may qualify as experts. 
The general feeling was that special 
training should be superimposed on a 
foundation of general physical anthro- 
pology and human anatomy. This led 
naturally to a discussion of the role of 
physical anthropologists in the military 
reburial program and to the continuing 
need for these specialists. The small size 
of the profession and the lack of specific 
training offered in identification were 
believed to account for existent inade- 
quacies. 

Although these few highlights give 
only a sketchy picture of the many ideas 
presented during the meeting, in general 
the discussion served to reorient the 
thinking of the physical anthropologists 
on the subject of identification. Like 
most scientists, they have been accus- 
tomed to working from the known to- 
ward general principles. If they have 
assumed too often that these general 
principles car be applied readily to the 
identification of an unknown individual, 
whatever disillusionment the discussion 
produced should be salutary. Also, it is 
likely that from now on certain re- 
searches in physical anthropology will 
be carried out with a view to direct ap- 
plication in identification work. 

This meeting was the Eighth Summer 
Seminar in Physical Anthropology. All 
eight seminars have been held since 1946 
and have been financed by grants from 
the Wenner-Gren Foundation for An- 
thropological Research, Inc. This year 
the Smithsonian Institution served as 
sponsor, with the undersigned acting as 
organizers, 

T. D. Stewart 
Micprep Trorrer 


Meeting Notes 


® Representatives of U.S. industrial firms 
interested in manufacturing boral sheets, 
an unclassified shielding material used 
in atomic energy operations, were invited 
by the Atomic Energy Commission to 
attend a meeting in Oak Ridge, Tenn.., 
on 28 Oct. The purpose of the meet- 
ing was to encourage establishment of 
an industrial source of supply of these 
sheets, which are now being made only 
at the AEC facility in Oak Ridge. The 
AEC wishes to stop manufacture at Oak 
Ridge if industrial sources can be devel- 
oped to supply the material on suitable 
terms. 

Boral is a material for the absorption 
of thermal neutrons. It is a mixture of 
boron carbide and aluminum that is 
light in weight and has good heat con- 
ductivity and thermal stability up to the 
melting point of aluminum. It may be 


used when a large thermal neutron flux 
must be absorbed without production of 
high-energy gamma rays, as in the inner 
sections of reactor shields, shutters of 
thermal columns, and in instruments. 


"The International Atomic Exposition, 
which will be held 10-16 Dec. in the 
Cleveland Public Auditorium in con- 
junction with the Nuclear Science and 
Engineering Congress, has opened offices 
in Cleveland at 507 Newman-Stern 
Building. F. Pat O’Toole is in charge of 
the Cleveland office, where he will facili- 
tate coordination of activities. 


©The third Interamerican Congress of 
Psychology, which will take place at the 
University of Texas, Austin, 16-21 Dec., 
has as a central theme, “The psychology 
of social tension from an interdisciplinary 
point of view.” The third congress will 
emphasize unification, integration, and 
action. Four symposia are planned that 
will consider the psychology of social 
tension from the psychological, social- 
anthropological, psychiatric, and educa- 
tional points of view. For information 
write to the secretary, Werner Wolff, 
Bard College, Annandale-on-Hudson, 
N.Y. 


®Some 30 eye physicians of the United 
States are preparing to take part in the 
program of the fifth Pan American Con- 
gress of Ophthalmology, and_ several 
hundred others are expected to attend 
the meeting, which is to take place in 
Santiago, Chile, 9-14 Jan. 1956. Moacyr 
E, Alvaro of Sao Paulo, Brazil, is the 
present president of the association; C. 
Espildora Luque of Santiago will preside 
at the congress. 

Twelve symposia on major causes of 
blindness and impaired vision will make 
up the program. Half the presiding chair- 
men will be from the United States; 
the remainder from Mexico, Central 
America, and South America. Canada 
will also be represented. In most of the 
groups the speakers are similarly divided. 

Glaucoma will be the subject of three 
symposia, Peter Kronfeld of Chicago, 
Ill., will be the moderator of a compre- 
hensive discussion of the disease; A. Ed- 
ward Maumenee of Baltimore, Md., will 
lead a discussion of infantile glaucoma; 
and Jorge Valdeavellano of Lima, Peru, 
will preside over a group that will con- 
sider glaucoma in relation to systemic 
diseases such as diahetes, Other subjects 
include: methods of repairing a torn 
retina; tumors within the eye; mental 
and emotional difficulties that influence 
eye diseases; and plastic surgery to re- 
store damaged eyes. 

Besides the technical medical program, 
the congress will give attention to long- 
range methods of preventing blindness. 
The standing committee, of which Magin 
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FOR MORE RAPID IDENTIFICATION 
OF DERMATOPHYTES 


MYCOPAPER 


MEDIUM 


Any fungus that can be cultured on 
Sabouraud’s medium may be cultured 
and identified more effectively on this 
new Mycological Paper Medium. 


GROWTH on this new medium appears 
earlier and pigment, if any, appears 
sooner and is more clearly defined on the 
reverse white side. Identification on this 
medium can generally be made in about 
“srds the time required for Sabouraud’s 
medium. 


New culture medium will last practically 
indefinitely and needs no refrigeration, 


Uninoculated T. gypseum 


May be simply reactivated, when dry, by 
the addition of a medicine dropper full of 
sterile water. It contains no antibiotics. 


All colonies remain localized and gener- 
ally do not overgrow one another. This is 
of considerable importance when con- 
taminants or saprophytes are present. 
Bacterial growth is also inhibited and 
localized on this new medium. 


Cultures may be preserved more effec- 
tively for record and display purposes. 


T. purpureum C. albicans 


DIRECTIONS: Store in cool place. Refrigeration is unnecessary. 
Inoculate in the usual manner with exudate or scrappings of the 
lesion involved, keeping cap loose. Incubate at room temperature 
and examine after several days for evidence of growth. When 
growth is obtained, examine reverse white surface for pigment. 


ORDER TODAY! 


MYCOPAPER MEDIUM—Box of 12 Vials (Ready to Use). | $6.°° 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street e New York 12, N. Y. 


LABORATORY APPARATUS — REAGENTS AND CHEMICALS 
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A. Diez of Buenos Aires is chairman, is 
planning a program to consider three 
topics: (i) definitions of blindness and 
deficient vision for medicolegal pur- 
poses; (ii) bases for statistical classifica- 
tion of the causes of blindness; and (iii) 
preparation for the campaign against 
blindness in Latin American countries. 


@Plans are being made for the first 
European symposium on Vitamin B,,, 
to be held the last week of May 1956 
in Hamburg, Germany. The meeting will 
be under the auspices of the physiologi- 
cal chemist Kiihnau and the internist 
Jores. The physiology and the clinical 
application of vitamin B,, in human and 
veterinary medicine will be discussed. 
For information write to Dr. H. Bauer, 
Nervenklinik, Hamburg-Eppendorf, Ger- 
many. 


Society Elections 


"Instrument Society of America: pres., 
Robert T. Sheen, Milton Roy Company, 
Philadelphia, Pa.; past pres., Warren H. 
Brand, Conoflow Corporation; sec., Wil- 
liam G. Brombacher, National Bureau 
of Standards; treas., J. T. Vollbrecht, 
Energy Control Company. The vice 
presidents are A. A. Anderson, Swisso- 


matic Products Company; William H. 
Fortney, Humble Oil Company; J. Ward 
Percy, U.S. Steel Corporation; and 
Richard N. Pond, Taylor Instrument 
Company. 


®American Society for Metals: pres., 
A. O. Schaefer, Midvale Company, 
Philadelphia, Pa.; past pres., George A. 
Roberts, Vanadium Alloys Steel Com- 
pany, Latrobe, Pa.; v. pres., D. S. Clark, 
California Institute of Technology; sec., 
W. H. Eisenman, ASM, 7301 Euclid 
Ave., Cleveland 3, Ohio; treas., C. H. 
Lorig, Battelle Memorial Institute, Co- 
lumbus, Ohio. 


® Joint Commission on Mental Illness 
and Health, Inc.: pres., Kenneth E. Ap- 
pel, University of Pennsylvania; v. pres., 
M. Brewster Smith, Social Science Re- 
search Council, New York; sec-treas., 
Charles Schlaifer, National Association 
for Mental Health, New York; chair- 
man of board of trustees, Leo H. Barte- 
meier, Baltimore, Md.; v. chairman of 
board of trustees, Nicholas Hobbs, 
Nashville, Tenn. 


®American Psychological Association, 
Inc.: pres., Theodore M. Newcomb, 
University of Michigan; pres.-elect, Lee 
J. Cronbach, University of Illinois; past 


pres., E. Lowell Kelly, University of 
Michigan; recording sec., Launor F. 
Carter, Rand Corporation, Santa Mon- 
ica, Calif.; treas., Carroll L. Shartle, 
Ohio State University; exec. sec., Fill- 
more H. Sanford, 1333 16 St. N.W, 
Washington 6, D.C. Representatives to 
the AAAS Council are Lyle H. Lanier, 
University of Illinois, and S. S. Stevens, 
Harvard University. 


®American Society for Horticultural 
Science: pres., M. B. Davis, Carp, On- 
tario, Canada; v. pres., L. D. Davis, Uni- 
versity of California, Davis; sec.-treas., 
Freeman S. Howlett, Wooster, Ohio. 
Representatives to the AAAS Council 
are Irvin C. Haut, University of Mary- 
land, and J. R. Magness, U.S. Horticul- 
ture Station, Beltsville, Md. 


Forthcoming Events 
December 


4. American Acad. of Dental Medicine, 
10th mid-annual, New York, N.Y. (G. J. 
Witkin, 45 South Broadway, Yonkers 2, 
N.Y.) 

5-9. Combustion Colloquium, 2nd, 
Liege, Belgium. (2nd Combustion Col- 
loquium, Univ. of Liege, Liege.) 

8-10. Concept of Development, Min- 
neapolis, Minn. (D. B. Harris, Inst. of 


BRINKMANN 


\ 


IPSCA PHOT 


The built-in, Highly Sensitive Exposure Meter for the 
LEITZ Mero Ibso Attachment now also available for 


Kodak and Ansco color film. 


378-380 Gr. Neck Rd. 
Gr. Neck, N. Y. 


Kine Exacta (Extension Tube) , Bausch & Lomb, 
and Reichert Attachment Cameras! 


This exposure meter adds practically no weight to the camera, does 
not change the effective tube length and is pre-calibrated for 


It can also be used with bellows cameras, for measuring on the focus- 
ing screen and for light measurements in general. 


Write for descriptive literature to 


Brinkmann Instruments, Inc. 


80 East Golf Rd. 
Oreland, Pa.* 


*New Phila. Office 
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4 McGRAW-HILL 


and SIDNEY LEES 


INSTRUMENT ENGINEERING 
By CHARLES STARK DRAPER, WALTER McKAY, 


Massachusetts Institute of Technology. 


VOLUME Ill: APPLICATIONS OF THE 
INSTRUMENT ENGINEERING METHOD 


Part I—Measurement Systems. 918 pages, $17.50 


This comprehensive reference for the practicing engineer and 
textbook of unusual completeness contains examples in which 
the theory, methods, and techniques described in the first and 
second volumes are applied to typical cases. Useful methods 
for solving measurement problems are built up in Part I of 
Volume HI by means of typical examples, beginning with 
thermometers that have the simplest possible performance 
equations. The discussions that follow deal with instruments 
and measuring systems of increasing complexity, including 
electromechanical measuring devices, pressure-measuring sys- 
tems, integrators and differentiators, analog computers, and 
vibration-measuring equipment. 


Part 11—Control Systems. IN PRESS 


330 WEST 42ND STREET 


McGRAW-HILL BOOKS 


OTHER IMPORTANT 


By CHARLES STARK DRAPER, WALTER 
McKAY, and SIDNEY LEES 


VOLUME I: Methods for Describing 


Develops a system of concepts, notations, dia- 
grams and mathematical forms for describing 
the performance of physical devices and varia- 
tions in physical quantities. 


VOLUME II: Methods for Associat- 
ing Mathematical Solutions with 
Common Forms 


Reviews the mathematical background of sev- 
eral methods for associating solutions with 
these descriptive forms and illustrates proced- 
ures by actual derviations of quantitative re- 
sults for a number of generally useful ex- 
amples. 


INSTRUMENT 
ENGINEERING 


the Situations of Instrument 
Engineering 
288 pages, $7.00 


856 pages, $15.00 


Child Welfare, Univ. of Minnesota, Min- 
neapolis 14.) 

8-10. Florida Acad. of Sciences, Miami. 
(R. A. Edwards, Geology Dept., Univ. of 
Florida, Gainesville. ) 

9-10. Assoc. for Research in Nervous 
and Mental Disease, 35th annual, New 
York, N.Y. (C. C. Hare, 710 W. 168 St., 
New York 32.) 

9-10. Texas Acad. of Science, annual, 
Waco. (G. P. Parker, P.O. Box 7488, Col- 
lege Station, Texas. ) 

9-13. American Acad. of Optometry, 
Chicago, Ill. (C. C. Koch, 1502 Foshay 
Tower, Minneapolis 2, Minn.) 

10-16. Nuclear Cong. and Atomic Ex- 
position, Cleveland, Ohio. (A. F. Denham, 
931 Book Bidg.. Detroit 26, Mich.) 

10-16. Radiological Soc. of North 
America, Inc., Chicago, Ill. (D. S. Childs, 
Sr., 713 East Genesee St., Syracuse 2, 
N.Y.) 

11-14, American Soc. of Agricultural 
Engineers, Chicago, Ill. (F. B. Lanham, 
ASAE, St. Joseph, Mich.) 

11-14, American Soc. of Refrigerating 
Engineers. New York, N.Y. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

14, Operations Research Symposium, 
Philadelphia, Pa. (R. V. D. Campbell, 
Operations Research Symposium Registra- 
tion, Burroughs Research Center, Paoli, 
Pa.) 

15-17. Acoustical Soc. of America, 
Providence, R.I. (W. Waterfall, ASA, 57 
E. 55 St., New York 22.) 
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15-17. International Union of Scientific 
Radio, U.S. national, Gainesville, Fla. (J. 
P. Hagen, Code 7100, URSI, Naval Re- 
search Lab., Washington 25.) 

16-21. Interamerican Cong. of Psychol- 
ogy, 3rd, Austin, Tex. (W. Holtzman, 
Univ. of Texas, Austin.) 

26-29. Biometric Soc., Eastern N. Amer- 
ican Region, New York, N.Y. (A. M. 
Dutton, Box 287, Station 3, Rochester 20, 
N.Y.) 

26-31. American Assoc. for the Ad- 
vancement of Science, Atlanta. Ga. (R. 
L. Taylor, AAAS, 1025 Connecticut Ave., 
NW, Washington 6.) 

27-29. American Mathematical Soc., 
62nd annual, Houston, Tex. (J. H. Cur- 
tiss, AMS, 80 Waterman St., Providence 
6, R.I.) 

27-29. Archaeological Inst. of America, 
Chicago, Ill. (C. Boulter, 608, Univ. of 
Cincinnati Library, Cincinnati 21, Ohio.) 

27-29. Assoc. for Symbolic Logic, Roch- 
ester, N.Y. (J. Barlaz, Rutgers Univ., New 
Brunswick, N.J.) 

27-29. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, 1719 Massachusetts 
Ave., NW, Washington 6.) 

27-29. Western Soc. of Naturalists, 
Davis, Calif. (D. Davenport, Univ. of 
California, Santa Barbara.) 

27-30. American Statistical Assoc., New 
York, N.Y. (E. M. Bisgyer, 1757 K St., 
NW, Washington 6.) 

27-30. Inst. of Mathematical Statistics, 
New York, N.Y. (K. J. Arnold, Dept. of 


Mathematics, Michigan State Univ., East 
Lansing. ) 

27-1. Phi Delta Kappa, 50th anniver- 
sary, Bloomington, Ind. (J. C. Whinnery, 
324 N. Greenwood Ave., Montebello, 
Calif.) 

28-29. Northwest Scientific Assoc., Spo- 
kane, Wash. (F. J. Schadegg, Eastern 
Washington College of Education, Che- 
ney.) 

28-30. American Economic Assoc., New 
York, N.Y. (J. W. Bell, Northwestern 
Univ., Evanston, IIl.) 

28-30. American Historical Assoc., 
Washington, D.C. (B. C. Shafer, Study 
Room 274, Library of Congress Annex, 
Washington 25.) 

28-30. American Philological Assoc., 
Chicago, Ill. (J. P. MacKendrick, Bascom 
Hall. Univ. of Wisconsin, Madison 6.) 

28-30. Low Temperature Physics and 
Chemistry, Baton Rouge, La. (J. G. 
Daunt, Dept. of Physics, Ohio State Univ., 
Columbus 10.) 

28-30. American Philosophical Assoc., 
Eastern Div., Boston, Mass. (W. H. Hay, 
Dept. of Philosophy, Univ. of Wisconsin, 
Madison. ) 

28-30. American Physical Soc., winter 
meeting, Los Angeles, Calif. (K. K. Dar- 
row, Columbia University, New York 
27.) 

28-30. Econometric Soc., New York, 
N.Y. (R. Ruggles, Box 1264, Yale Station, 
Yale Univ., New Haven, Conn.) 


(See 21 Oct. issue for comprehensive list) 
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VAN SLYKE 


MANOMETRIC BLOOD GAS 
APPARATUS 


Tue original Van Slyke principle and tech- 
nique remain unchanged, but these im- 
provements are noted in this present-day 
model: more substantial construction, ad- 
justable leveling bulb, new glare-proof 
manometer and burette illumination, inde- 
pendently controlled lights and motor, 
mounted wash bottle and receptacles for 
glass tips of suction and distilled water 
tubes contribute to ease and accuracy of 
operation. 


Cat. No. 21-482 ............ $275.00 


Manufacturers Distributors 


6th & Byrd Streets — Richmond 5, Va. 
(Washington D.C. Office: 2385 Rhode Island Ave.) 


Phipps irs 


MANUFACTURERS © DISTRIBUTORS 
RICHMOND. VIRGINIA 


WANT MORE SCALER PER KILOBUCK? 


Specify the BERKELEY 
DECIMATIC! 


Either 1 mv or 0.2 v. sensitivity 

Plug-in non-overloading amplifier units 
Preset count, preset time, or time-count 
Precision discriminator with 10-turn control 
Electrical reset 


Precision 500-3000 v. high voltage supply 
Automatic print-out of counts optional at extra cost 
Price: Model 2020A1 ...... $1,195.00 
f.0.b. Richmond, California 


Call your Berkeley representative -r write for dota 
bulletin; please address Dep't. F-]] 


DIVISION OF BECKMAN INSTRUMENTS, INC ¢: 
2200 WRIGHT AVENUE, RICHMOND 3. CALIFORNIA 


Adenosine Triphosphate (ATP); Amyedalin; Amyl- 
ase; Animal Lecithin; Ascorbic Acid Oxidase; Baci- 
tracin; BAL; Biotin, cryst.; Caffelc Acid; Carotene, 
eryst.; Catalase; Cellulase; Chloregenic Acid; Chori- 
onic Gonadotropin; Circulatory Hormone; Celchi- 
cine; Cytidylic Acid; Cytochrome C; Dehydroascorbic 
Acid; Diacetoneamine; Dthydroxyacetone; Dithy- 
droxyphenylalanine (DOPA); Dipyridyl; Edestin; 
Emulsin; Erythritol; N-Ethylpiperidine; Fibroin; 
Folie Acid; Galacturonic Acid; Gentistic Acid; Girard 
Reagents P and T; Gliadin; Glucose Pentaacetate; 
Glucuronic Acid; Glyceraldehyde; Glycerie Acid; 
Heparin; Hordenine; Hyaluronidase; Hydrindene; 
2-Hydroxyadipaldehyde; Humulon; Indan; Isoascor- 
bic Acid; Isopropylarterenol; Kojic Acid; Kynurealc 
Acid; Lanthionine; Lipase; Lysozyme; Lyxose; 
Malononitrile; Maltase; Melezitose; Mesobilirubino- 
gen; Muscle Adenylic Acid; p-Nitrophenylphosphate; 
Nucleoprotein; Orcinol; Pancreatin; Pantotheny] 
Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phioridzin; Phosphorylase; 
Piperin; Porphyrindine; Protamines; Proteporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechule Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; 
Salmine; Serine Phosphoric Acid; Spermidine; Sper- 
mine; Thioacetic Acid; Thiocytosine; Thyroxine; 
Trigonelline; Triphenyltetrazolium Chloride; Tripy- 
ridyi; ‘Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine, 


Ask us for others! 


DELTA CHEMICAL WORKS, nc. 


_ 23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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“A very good popular 
book on vitamins.” 


AU | MA if ic SCIENTIFIC AMERICAN 


PIPETTOR VITAMINS IN THEORY 


fluids and suspensions. Patented Synchromat attachment permits 
two or more Filamatics to be coupled together for multiple FOURTH EDITION 


by L. J. Harris 


@ Interchangeable glass or 
stainless steel syringes 
@ Wide ra — 025cc to . ° 

150 gor NARRATIVE of that truly romantic subject, 
Elec , variable speed 
© per the history of vitamin discovery and re- 
search, made intelligible and interesting for the 
volume co 


@ Filling unit easily removed 


for cleaning or sterilizing. ada ; 
been made to include some mention, at least, of 


plex or Tandem filling. all the important findings of modern research so 
@ Interchangeable valves for 
dispensing light fluids, that the book will be useful to professionals. 
viscous fluids, suspen- 
Occupies only pensions, oils, etc. 
11” space 


Over 2,000 Filamatics ore in use in the U.S. ond in 18 
the he ic chosen 


general reader. At the same time, an attempt has 


$6.50 at your bookseller’s 


CAMBRIDGE UNIVERSITY PRESS 
32 East 57th Street 


NATIONA L INSTRUMENT co. New York 22, New York 


2701 Rockwood Ave. * Baltimore 15, Md. 


GLASS ABSORPTION 
CELLS KLETT 


Depend on Clay-Adams . . 


The preferred source of supply for leading 
hospitals, laboratories and teaching institutions. 
Quality products through leading scientific 
dealers everywhere. Our 216-page 
catalog describes 1161 products. 


Makers of Complete Electrophoresis Apparatus ( la - 
SCIENTIFIC APPARATUS dams 
Klett-Summerson Photoelectric Colorimeters— 


Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Glass Stand- 141 East 25th Street New York 10 
ards—Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New York 


Look for these familiar trade names—your assurance of quality! 
Co * Adams Centrifuges + Yankee Rotators + Gold Seal Slides and 

° Cover Glasses + Adams Laboratory Counters + Counting Chambers 
Yankee Shokers + Medichromes 
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APPLICATION FOR HOTEL RESERVATIONS 
122nd AAAS MEETING 
Atlanta, Ga., December 26-31, 1955 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Atlanta. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Atlanta and thereby avoid delay and confusion. The experienced Housing Bureau will make 
assignments promptly; a confirmation will be sent you in two weeks or less. As in any city, single-bedded rooms 
may become scarce; double rooms for single occupancy cost more; if possible, share a twin-bedded room 
with a colleague—and also save money. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date uf departure. 


HOTELS AND RATES PER DAY 


* Hotels starred have sessions in their public rooms. Most hotels will place comfortable rollaway beds in rooms or suites 
at 2.50 or 3.00 per night. For a list of headquarters of each participating society and section—and for information on 
dormitory accommodations at Atlanta University and Georgia Institute of Technology—please see Science, July 22, or 
The Scientific Monthly, August. 


Hotel* Single Double Bed Twin Bed Suite 
Georgia Tech Zone 
Atlanta Biltmore* 6.00—10.00 8.00—14.00 10.00—14.00 15.00-50.00 
Cox-Carlton 4.00— 6.00 6.00— 8.00 6.00— 8.00 14.00-16.00 
Georgian Terrace 5.00— 8.00 8.50—11.00 8.50-12.00 12.00—-22.00 
Peachtree Manor 5.00— 8.00 7.50— 9.50 8.50—12.00 15.00-28.00 
Downtown Zone 
Atlantan 4.00— 5.50 6.00— 8.50 8.50—10.50 17.00 
Dinkler Plaza* 6.00— 8.50 7.00—-11.50 13.00—-15.00 12.00-35.00 
Georgia* 4.00— 7.00 6.00- 9.00 7.00-10.00 15.00-20.00 
Hampton 2.50— 4.00 3.50— 5.00 5.00— 7.00 
Henry Grady* 5.50—12.00 9.00—12.00 9.50-12.00 16.00—25.00 
Imperial 4.00— 5.50 6.00- 6.50 6.50- 7.00 
Jefferson 3.00— 3.50 4.00— 5.00 4.50- 5.00 
Peachtree on Peachtree 5.00— 7.00 7.50-10.50 8.50-10.50 10.00-18.00 
Piedmont* 5.50— 8.00 7.50-10.00 10.00—14.00 20.00-25.00 
As required by local laws, the following are available for Negro members and visitors: 
Roya! Hotel 5.00 
214 Auburn Ave., N.E. 
Savoy Hotel 2.50 3.50— 4.50 
239 Auburn Ave., N.E. 
University Motel 5.00 8.00 
55 Northside Drive, N.W. 
THIS IS YOUR HOTEL RESERVATION COUPON 


AAAS Housing Bureau 

Room 912, Rhodes-Haverty Bldg. 

Atlanta 3, Ga. 

Please reserve the following accommodations for the 122nd Meeting of the AAAS in Atlanta, Dec. 26-31, 1955: 
TYPE OF ACCOMMODATION DESIRED 


Twin-Bedded Room .......... Maximum Rate ............. 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


(These must be indicated—add approximate hour, a.m. or p.m. 

(Individual requesting reservation) (Please print or type) 
ADDRESS 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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Carworth Farms, Inc. 


HARTLEY GUINEA PIGS... 


now available for 
immediate shipment to 


all laboratories. 


For further information and price list 
please write: 


CARWORTH FARMS, INC. 


NEW CITY, ROCKLAND COUNTY, N. Y. 


For continuous, 


and accurate 


DUST SAMPLING 
with permanent records 


pot. pend.) 


Employs principle of thermal 
precipitation. Light weight — quiet — 
all electric Automatic timer — will 
also operate continuously — secures 
particulate matter suitable for 
microscopic, electron microscopic or 
visual and for permanent records 

on standard glass slides. 


Cost (complete) 
with carrying case $225.00 


KONISAMPLER 


Send for descriptive literature K-1 


Designer and manufacturer 

of continuous gravimetric and 
oscillating types of 

thermal precipitators 


JOSEPH B. FICKLEN II! 


1848 East Mountain St. 
Pasadena 7, California 


SAVINGS 


Designed for heavy, con- 
tinuous use in laborator- 
ies of all types; hospital, 
chemical, petroleum, phar- 
maceutical, bacteriologi- 
cal, food, etc. . . . in fact 
wherever rapid, low cost 


YOUR GLASSWARE FASTER! 


with Labline POWER SCRUB 


FOR YOU | 


1—REDUCES BREAK- 
AGE...cuts down 


replacement costs. 
2—SPEEDS UP WASH- 
ING... Power Scrub 
greatly reduces 
washing time. 


3—CLEANS GLASS- 

WARE CLEANER... 

cleans eve sur- 

face instantly. No 
Oaking. 


other 
| tant work. 


5—SAVES SPACE... 

| Mobile Cabinet 

Model on casters 

7 can be moved any- 
where. 

6—SAVES MONEY... 

for itself in 


| 
| 
| 
| 
| 
| 4—SAVES TIME... | 
| 
! 
| 
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POWER SCRUB 
(MOBILE CABINET 
MODEL) 


Has stainless steel sink 
bowl, work tray and 
large cabinet storage 
space. On casters. 


LABLINE, INC. 


volume washing of glassware is need- 
Power Scrub cleans test tubes, 
beakers, flasks, jars, vials, bottles, 
ringes, etc., completely removing 
all dirt, blood, chemical residues, cul- 
tures. Thorough washing action . . . 
no spotting. Four power-driven 
brushes permit simultaneous outside 
and inside cleaning. Selection of 9 
interchangeable Nylon brushes and 
flexible shaft for every kind of glass- 
ware. Motor is U. L. approved. In- 
vestigate the outstanding features of 
Power Scrub! . . . will pay for itself 
in a short time. 3 models available. 
Write for 4-page bulletin. 


TYPICAL USERS’ COMMENTS 

. after 344 years of trouble-free 
service we feel you should be com- 
mended on the performance of your 
product.” 
* .. . your washer is the first device 
we have had which washes our labora- 
tory glassware to our requirements.” 


3074 W. Grand Ave., 


for installation in your sink. 


SELECTION OF 9 INTE 
BRUSHES AND FLEXIBLE SHAFT 


Chicago 22, Ill. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 
foremost scientists in the leadi ng 
educational institutions, industria’ 
laboratories, and research foundations 
in the U S, and 76 foreign countries 
—at a very low cost. 


per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


‘or PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


POSITIONS WANTED |i 


Bacteriologist, Ph.D., veteran, bachelor; experi- 
ence in agricultural research, teaching, and 
public health wie wants challenging posi- 
tion, Box 264, SCIEN xX 


Biochemist, 29, family; 5 years varied experi- 
ence in protein research; M.A. plus advanced 
graduate training, honors, publications. Clinical 
research or development position sought, . 
ably in New England. Box 266, SCIENCE X 


Histologist-Embryologist, age 31, Ph.D., pub- 
lications, experienced teacher and histochemist, 
research worker; seeks teaching and/or research 
post, would also consider Canada. Box 265, 


SCIENCE, 


(a) Pharmaceutical Chemist, Ph. D. 8 years re- 
search director one of leading pharmaceutical 
companies. (b) Physiologist, Ph.D., 5 years uni- 
versity teaching; available for research position 
with pharmaceutical firm or research institution. 
Medical Bureau (Burneice Larson, Director), 
Palmolive Building, Chicago. xX 


BOOKS + SERVICES + SUPPLIES 


EQUIPMENT 


POStTIONS OPEN |i 


POstt10NS OPEN 


Astronomer, young man, Ph.D., in astronomy, 
lecture experience, an interest in planetarium 
education. Would assume major responsibility 
for expanding college lecture program, and 
would assist in preparation and presentation of 
the popular demonstrations. Write full particu- 
lars to Mr. J. M. Chamberlain, General Man- 
ager, an Hayden Planetarium, 
New York 24, N x 


POSITIONS DEGREES IN 
MEDICINE OR SCIENCE: (a) Research 
Chemist, M.S. outstanding university 
hospital ; West. (b) Biochemist, Ph.D., to head 
laboratory service, new diagnostic clinic; re- 
search enzyme, steroid chemistry, outstanding 
facilities, equipment, and_ staff; $8000 plus 
fringe benefits; Mideast. (c) Junior Pharmacolo- 
gist, B.S. or M.S , physiology or pharmacology ; 
screening, special” procedures on new drugs; 
to $4500; pharmaceutical house; East. (d) Bac- 
teriologist, M.S. and considerable practical hos- 
pital experience required; large university affili- 
ated general hospital; to $5000 or better for one 
well qualified; large city; East. (e) Clinical 
Psychologist, M.D., industrial company, 50,000 
employees; East. (f) Assistant Biochemist, B.S., 
qualified in organic synthesis as applied to bio- 
chemistry; duties principally research in organic 
biochemistry; to $5000; East. (g) Immuno- 
chemist, Ph.D., for research appointment, neu- 
ropsychiatric institute affiliated important uni- 
versity medical school, $8000; Midwest. For 
further information please write Woodward 
Medical Bureau, 185 North Wabash, Chicago. X 


Technician for production of microscope slides. 
Training in zoology and zoological microtech- 
nique essential. Must have primary interest in 
technique preferably in the invertebrate field. 

<nowledge of vertebrate embryological prepara- 
tion also desirable. Wards Natural Science Es- 
tablishment, Inc., 3000 East Ridge Rd., Roches- 
ter 9, N.Y. xX 


Virologist, pharmaceutical firm has section head 
position vacancy for man with Ph.D. degree or 
M.S. degree with training and experience in 
virology. Please forward résumés to Personnel 
Department, Eaton Laboratory, Division of 
The Norwich Pharmacal Company, Norwich, 
New York. 11/4, 11, 18 


New Developments at AIL 


While the greatest portion of our lab- 
oratory's staff and facilities is involved in 
operations along the broad traditional 
base of electronics, we have a growing 
group of scientists concerned with medi- 
cal electronics and physics. 

Our aim in this field is the application 
of modern methods of physics, electronics, 
and data handling to problems of medical 
and biological inyestigation. 

There are several positions available in 
our current research and development pro- 
gram. These are permanent positions, re- 
quiring people with extensive backgrounds 
of education and experience in physics 
and biology. Applicants who can qualify 
will find the best opportunities for tech- 
nical and professional! growth at Aijr- 
borne Instruments Laboratory. Send 
resumes to Howard Gresens, Director of 
Personnel, or call Ploneer 2-0600 for 
interview appointment. 


(a) Head, Pharmacology Department, university 
affiliated research institution; program calls for 
interest in chemotherapy of neoplastic disorders 
and metabolic antagonists, East; $8000—$10, 000. 
(b) Physician, trained in one of biological sci- 
ences or with graduate training in one of 
specialties; attractive opportunity, pharmaceuti- 
cal company. (c) Bacterial Physiologist and also, 
Immunologist, competent teachers interested re- 
search; medical or Ph.D. degrees; faculty ap- 
pointments, medical school with extensive ex- 
pansion program, Biochemist, Ph.D., 
experienced in manufacture of biological prod- 
ucts 5 supervisory post, pharmaceutical company. 
$10-5 Medical Bureau (Burneice Larson, Direc- 
tor), Palmolive Building, Chicago. xX 


Pharmacologist, Ph.D., with several years in- 


dustrial experience, to act as group leader. Re- 
sponsibility for conducting a screening program 
of synthetic organic chemicals and natural prod- 
ucts. Send résumé. Box 267, SCIENCE. xX 


BOOKS AND MAGAZINES 


WANTED: BOOK MANUSCRIPTS 


A publisher with high standards will be happy to read your 
manuscript on any subject, scientific or general. Intelligent 
editing, emphasis on book sales, a fair, honest cooperative 
— —, contract if your work is acceptable. Write, or mail your 
manuscript directly, without obligation. 

CREENWICH BOOK PUBLISHERS, INC. 
Atten. MR. INMA 
NEWS YORK 17, N. Y 


489 FIFTH AVE. 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 


weeks before date of issue 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


$22.00 per inch 


19.00 per inch 


For PROOFS on display ads, 4 
tiday of every wee' 


PROFESSIONAL SERVICES 


BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 


BOOKS AND MaGazines 


WANTED TO PURCHASE .. . 


SCIENTIFIC 


and BOOKS 


Sets and runs, foreign 
and domestic. Entire 
libraries and smaller 
collections wanted 
WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and ery customers, Please send 


us lists and description of periodica’ 
at high market prices. Write Dept. A3S 


CONSULTATION 
RESEARCH 


ANALYTICAL ANDRESEARCH LABORATORY, Inc. 
148 ISLIP AVE. 


SOUTH SHORE 


iP, N.Y. 
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The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


LABORATORY SERVICES 


OUNDATION| Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 

tomology 
Mineral determinations including sodium and fluor- 
ine ® Proximate analyses ® Vitamin and amino 


acid assays ® Food chemistry and microbiology * 
Enzyme investigations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON 1, WISCONSIN 


FILM MONITORING SERVICE 
ST. JOHN X-RAY LABORATORY 
CALIFON, NEW JERSEY 

Established 1925 


LABORATORIES, inc. 
Founded 1922 


@ CONSULTATION 


Bielugicel, Nutritional, Toxicologice! Studies 
for the Food, Drug and Allied industries 
48-14 33rd Street, Long Island City 1, N.Y. 


i——e ANALYSES 


Long-Evans (PAF) 
Wistar (PAF) 
Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


Thymine-2 


and other tagged compounds 
OF HIGH RADIOPURITY 

SPECIALTIES 

COMPANY INC, 


703A South Main St. 
Burbank, Calif. 


ISOTOPES 
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HYPOPHYSECTOMIZED RATS 


Ship to all points via Air Express 
or further information write 
South Ave. 


HORMONE ASSAY LABORATORIES, Inc. @ 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


AMERICAN-LINCOLN 


AN - 
and INCUBATORS 


@ American-Lincoln ani- 
mal cages of all types 
ranging from single units 
to large four compart- 
ment sizes. Special cages, 
spare pans, racks, etc., 
built to order. Incuba- 
tors for egg embryo and 
container work used by 
America’s leading scien- 
tific institutions. 

Write for Catalog 

AMERICAN-LINCOLN INCUBATOR CO. 
New Brunswick, N. J. Dept. AS 


RESEARCH BIOCHEMICALS 
== OVER 1500 


NUTRITIONAL BIOCHEMICALS 
d \ 4 Corp 


Cleveland 28, Ohio 
| Write for your copy—tree catalogue—Dept. 102 


POLARIMETER TUBES & ACCESSORIES 


for 
GENERAL, SEMI-MICRO & MICRO POLARIMETRY 
HICH TEMPERATURE, CONTINUOUS FLOW 
G INVERSION TESTS yy 


Write for List PT-14 
O. C. RUDOLPH & SONS 
Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J 


ALBINO RATS* 


HYPOPHYSECTOMIZED RATS 
* Descendants of the Sprague-Dawley 
and Wistar Strains 


HENRY L. FOSTER, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 
Wilmington, Mass. 


“From the hand of 
the veterinarian 
to research” 


@ MICROSCOPES 
@ MICROTOMES 
@ ILLUMINATORS 


Specializing in equipment made in all 
Zeiss and Leitz factories 


Write to 


ERIC SOBOTKA CO. 


102 West 42d Street 
New York 36, N. Y. 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


||SUPPLAES AND EQUIPMENT 


All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. Sires 


FRACTIONATORS TRANSFERATORS 
CARDIOVASCULAR RECORDERS 
ELECTROENCEPHALOGRAPHS 
WARBURG APPARATUS 
WATER BATHS 


SWISS MICE 


TACONIC 


SUPPLIES AND EQUIPMENT 


LABORATORY 
STIRRER 


Model #7605 


One of complete line of laboratory- 
tested PALO Stirrers. inexpensive, 
thoroughly reliable, suitable for most 
laboratory stirring operations. 


WRITE FOR BULLETIN X-1. 


PALO LABORATORY SUPPLIES, Inc. New vor 2” 


Specifically Labeled 14 
SUGARS & OTHER — C 
COMPOUNDS. Compare our prices. 


Orlando Research, Inc. Fla. 


— Rotary A 


@ Smooth op 


ing, no ping and vibration free. 

® Variable speed control . . . 160 to 400 oscillations per minute. 
© Precision built for continuous operation. 

© Versatile for experimentation, research or production. 

price $400.00 O NEW BRUNSWICK, Nv. J. 
Detailed information available upon request. 


hime NEW BRUNSWICK SCIENTIFIC CO. 


P. ©. BOX 606 + NEW BRUNSWICK, N. J. 


Actioam 


Radio- 


Active 


STEROIDS 


IMMEDIATELY ESTRONE 16-C"' 

AVAILABLE Activity per me. 
2.7 microcuries 

Price per mg. $50.00 


ESTRADIOL 16-C™ 
Activity per mg. 
2.7 microcuries 
Price per mg. $65.00 


PROGESTERONE 21-C™ 
Activity per mg. 
2.25 microcuries 

Price per mg. $40.00 


Statement of your 
government depart- 
ment dealing with 
atomic energy to- 
gether with “Atomic 
Energy of Canada 
limited Form No. 
247" should be 
filed with each 


DESOXYCORTICOSTERONE 
ACETATE 21-C" 
ond other Activity per mg. 
information, 2.25 microcuries 
write to: Price per mg. $40.00 


Chantes & Frosst & Oo. ... 


PHARMACEUTICAL and CHEMICAL P.O. BOX 247 
MANUFACTURERS MONTREAL, CANADA 
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James E. Beggs, shown here with one 
of his miniature tubes, has been with 
General Electric since 1931, the year 
he graduated from Purdue Univer- 
sity. Among his many contributions 
to the electronics industry have been 
the all-metal receiving tube and the 
built-in radio antenna. At the Re- 
search Laboratory Jim Beggs is a 
member of the Electron Tube Section. 


Revolutionary vacuum tubes 


James E. Beggs of the G-E Research Laboratory combines 
new knowledge with new materials and new processes 


Jim Beggs has a unique talent for employing research 
results from many scientific fields to produce ingen- 
ious new vacuum-tube concepts and designs. Most 
recently, the man who 23 years ago demonstrated the 
first practical all-metal tube has pioneered what will 
certainly become a long line of microminiature 
ceramic vacuum tubes. The G-E Tube Department’s 
first production version is the 6BY4 triode, which 
promises to bring UHF television within the range 
of many heretofore “televisionless” homes. 

Beggs’ tubes are no bigger than a shirt stud, but 
they will be invaluable to both industry and defense 
because of their low-noise and high-gain characteris- 


tics, usefulness at microwave frequencies, ability to 
operate while red hot, and unusual ruggedness. To 
achieve this revolution in the vacuum-tube art, Beggs 
coupled his own ingenuity in designing tubes with the 
work of other G-E scientists — new fundamental 
knowledge about titanium, new insulating ceramic 
materials with special expansion characteristics, and 
new processes for sealing metals to ceramics. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


B 
i 
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MORE AND MORE LABORATORIES 


Rely THOMAS 


... 


You select from a 1736-page catalogue and supplement 
An encyclopedic reference source with factual, detailed descriptions. 


You deal with headquarters 


All orders filled promptly from one vast warehouse. 
Competent technological staff on call. 


You draw on large stocks 
Adequate stocks of 22,000 prepackaged items for immediate 
shipment. 

Widest assortments of Corning, Kimble and Coors items available 
from any single source. 


You save time and money 
Expediting unnecessary — 83% of orders shipped day received or 
day following. 

Accurate invoices and packing lists. 

Adequate packing which keeps breakage to less than 1/20 of 1%. 

Advance quotations unnecessary — one-price policy insures lowest 
prices to all buyers. 


You are assured of satisfaction 
Stocks carefully selected and continually inspected for dependable 
quality and satisfactory performance. 

Prompt refund for any item found unacceptable for any reason. 


rare ARTHUR H. THOMAS COMPANY 


SPECIFICATION 


WEST WASHINGTON SQUARE PHILADELPHIA 5, PA. 
Teletype Services: Western Union WUX and Bell System PH-72 
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